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EXECUTIVE SUMMARY

L. KEYFINDINGS

In the summer of 2023, BNP Paribas’ Capital Introduction Group surveyed 82 hedge fund investors and managers (48
investors & 34 managers) to discuss an era of high risk-free rates and its impact on hedge fund performance & terms.
We are pleased to present our key findings:

= Return expectations hike
In the current environment investors expect 2.9% more in returns for their portfolio of hedge fund investments,
targeting an annual return of 9.75% up from 6.85%.
62% of managers think they should outperform the risk-free rate by 6% or more.

= Managers request an extension
Allocators believe that managers should get 19 months on average to meet / be evaluated on the new return
expectations while managers feel they need 29 months.

= Cash makes “cents”
Manager respondents hold unencumbered cash of 33.9% on average.
Two-thirds of investor respondents ask managers for their target / typical level of unencumbered cash holdings
while 42% of investors ask managers for the return they generated from cash holdings (a combination of
unencumbered cash, short rebate and cash margin held at counterparties).

= Hurdles jump
90% of investors believe that a hurdle rate should be in line with the risk-free rate or with a relevant
benchmark, while 42% of fund managers agree with the same statement.

= Strategy turnover
Nearly half of the investor respondents are making strategy allocation changes as a result of the change in
rates with credit, CTA and discretionary macro being the largest benefactors.
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2. METHODOLOGY & RESPONDENT PROFILE

In the summer of 2023, BNP Paribas’' Capital Introduction Group surveyed 82 hedge fund investors and managers (48
investors & 34 managers) to discuss an era of high risk-free rates and its impact on hedge fund performance & terms.

Our allocator respondents collectively manage or advise on $132.7bn of hedge fund assets. The mean investor’s assets
among our respondents is $2.8bn (median: $725mn).

Our manager respondents collectively manage $170.2bn of hedge fund assets. The mean hedge fund AUM of our
respondents is $5bn (median: $878mn).

Please note that percentages may not total to 100% in some exhibits due to rounding. In cases where not all
respondents answered a question, percentages have been calculated out of the sum of those who answered.
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Investor respondents by type
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3. INTEREST RATES & HEDGE FUND RETURNS

Historical evidence shows that hedge funds tend to perform well in high-rate environments, and less so in a low-rate
regime. Over the past 23 years, from January 2000 to August 2023, hedge funds did well in a high rate regime up until the
global financial crisis and then delivered lower returns when rates were close to zero in the following period. They
delivered an attractive beta-adjusted annual return of 6.38% on average from 2000 to 2007 when short-term rates
averaged 3.24%. Although a low-rate regime is known to be an unattractive environment to generate alpha, they still
delivered an average beta-adjusted return of 1.54% during the fourteen years ending 2021 when the risk-free was
anchored at zero for most of that period. We use the beta-adjusted HFRI Fund Weighted Index as a proxy for hedge fund
returns. The MSCI World Index is used to compute the beta.!
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Taking a granular view into the sub-periods of high and low-rate regimes which were led by central banks hiking and
cutting cycles over the last 23 years, we identified two high-rate regimes where rates moved above 3% and remained
stable in that range. The table below highlights that hedge funds perform well during high and stable rate levels. The
high rate regime of the year 2000, which is a continuation of the 1990’s elevated rate levels, shows that hedge funds did
not only protect capital, but also delivered strong returns of 15.75% on a beta-adjusted basis when the MSCI sold off by
9.36%. The second high rate-regime (mid-2006 to February 2007) also shows attractive hedge fund returns.

MSCI World . Beta-Adjusted
Stable Rates Ranges Average Regime Annualized AU Al 25 HFRI Annualized
3M TBill Return
Return Return
Jan 2000 - Sep 2000 6.16% | High-rate -9.36% 11.51% 15.75%
regime
Nov 2001 - Apr 2004 1.37% | Low-rate regime 5.98% 9.34% 6.95%
Jun 2006 - Feb 2007 5,200 | High-rate 19.49% 10.97% 4.81%
regime
Nov 2008 - Nov 2015 0.13% | Low-rate regime 11.41% 5.50% 1.54%
Feb 2019 - May 2019 2.41% | Low-rate regime 6.44% 3.99% 1.68%
Mar 2020 - Jan 2022 0.11% | Low-rate regime 22.86% 11.90% 2.01%

While periods of high and stable rate levels are a favourable environment for hedge funds in general, the periods of
changing rates do not show the same relationship. Over the same 23 years, there has been three episodes where rates
rose at an average of 3.77%. Hiking cycles tend to take place over longer periods than cutting cycles, with an average of
28 months vs. 15 months respectively, which gives us enough data to analyse rising rate environments. Below we can see
that there is no obvious relationship between rising rates and good hedge fund performance.

Beta-
Annual MSCI World HFRI Adjusted
Spike Ranges CER) Change range =~ Change Annualized Annualized  HFRI
Change .
Return Return Annualized
Return
Oct 00 - Nov 01  |Dot Com Bust & 9/11 6.39% ->1.73% |-4.66% -3.92% -19.31% -0.42% 9.28%
Apr 04 - Jun 06 Housing Market Boom  [0.95% ->5.07% [4.11% 1.84% 12.91% 9.16% 4.95%
Feb 07 - Nov 08  |Global Financial Crisis  |5.13% ->0.05% |-5.08% -2.86% -22.51% -6.78% 4.29%
Nov 15 - Feb 19  |Return to normality 0.17% ->2.44% |2.27% 0.68% 8.92% 3.80% 0.75%
May 19 - Mar 20 |COVID-19 Pandemic 2.34% ->0.09% [-2.25% -2.43% -14.10% -9.31% -4.55%
Jan 22 - Aug 23 Countering Inflation 0.19% ->5.45% |5.26% 3.20% -2.47% 0.12% 1.10%

BNP PARIBAS The bank for a changing world 7



When looking at periods of rising rates on a monthly basis, these is no clear correlation between hedge fund returns and
rising rates, as shown in the charts below. The three scattered plots show the beta-adjusted hedge funds returns relative
to rising 3 months T-bills on a monthly basis during a rising rates environment.
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We then examined calendar years of high levels of interest rates combined with large moves in the MSCI World Index to
observe that hedge funds do act as a diversifier, particularly in the year 2000 and 2001.

Year 2000 2001 2006 2007 ‘ 2019 YTD 2023
MSCI World ~12.86% -16.46% 20.70% 9.66% 28.44% 16.55%
3M T-Bills 5.99% 3.33% 4.86% 4.40% 2.05% 3.38%*
HFRI Composite 4.98% 4.62% 12.89% 9.96% 10.45% 4.47%
HFRI Composite Beta-Adj. 11.15% 11.80% 4.62% 6.45% 0.11% -1.60%
HFRI Composite Beta-Ad). 5.16% 8.47% -0.25% 2.05% ~1.94% ~4.98%
- 3M T-Bills

*Represents the monthly compounded 3M T-Bill return through to August 2023. The 3M T-Bill rate as of August is 5.45%

It seems that during rising interest rate environments, hedge funds do not adapt fast enough and have a lag in producing
the higher returns. This is apparent in 2006; a year in the middle of a hiking cycle. However, in 2007, when rates stabilized
at high levels, hedge funds delivered attractive beta-adjusted returns. In 2019 the equity market did astonishingly well,
but that was a year driven by central banks cutting rates.

2023, on the other hand, has proved to be a more challenging year for the hedge fund industry in aggregate. If and when
short-term rates stabilize in the coming months, we may see favourable implementation and environmental tailwinds for
hedge funds to perform better.

The bank for a changing world °
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4, HEDGE FUND EXPECTED RETURNS

EXPECTED RETURNS FOR HEDGE FUNDS HAVE INCREASED

Unsurprisingly, the rise in interest rates has resulted in investors increasing the target return for their hedge fund
portfolio. Investors are looking for an increase of 2.9%, up from 6.85% to 9.75%. The rising cost of capital, and the fact
that their target return is risk-free plus a specific percentage (typically risk-free + [3-5%], are the biggest drivers of the
increase. Allocators also stated that they need to capture the risk premium when investing in hedge funds, while others
needed to maintain their target Sharpe ratio.

[1.03] Investor - Has your target return for your portfolio of hedge funds changed following the rise in risk-free rate
and by how much?

[1.09] Manager - By how much do you think your hedge fund strategy should outperform the risk-free rate,
relevant benchmark / adjusted benchmark?

Investor Manager

No change / outperformance 15% 0%
Increase by 2-3% 46% 10%
Increase by 3-4% 15% 7%
Increase by 4-5% 15% 14%
Increase by 5-6% 10% 7%
Increase by more than 6% 0% 62%

:':— . BNP PARIBAS The bank for a changing world 10
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We asked managers what factors they think have a positive or negative impact on their portfolio as a result of rising
rates and summarised a few of the responses below:

Positive Responses:

1. “Increase in volatility and dispersion create more investment opportunities” (Environmental
tailwinds)
2. "Cash held gets rewarded better” (Implementation tailwinds)

Negative Responses:

1. “Increase in cost of financing”

2. "Deleveraging of systematic and hedge community through volatility episodes and drawdowns that
inevitably come with the return of a financial market cycle”

“Shorts are more expensive. liquidity, JTD risk, cost of shorts, cost of leverage, cost of volatility, CS01"”
4. "Much higher bar for investors to come in to the fund as the opportunity cost is so much higher”

w

HOW LONG WILL MANAGERS GET TO MEET THE NEW RETURN EXPECTATIONS?

As discussed earlier, investors and managers agree that returns need to increase based on higher interest rates, but seem
to disagree on a suitable time horizon to evaluate performance. Allocators believe that managers should get 19 months
on average to adjust to the new interest rate regime, while managers feel they should get nearly an additional year looking
for an evaluation period of 29 months.

[1.10] Manager - Given 2023 is the first full year of 5%+ risk-free rate, over what period of time do you think investors
should evaluate your fund performance versus the risk-free rate?

[1.13] Investor - Given 2023 is the first full year of 5%+ risk-free rate, over what period of time will you evaluate fund
managers performance versus the risk-free rate?

Time Investor ‘ Manager
<12 months 10% 3%
12 months 44% 24%
24 months 31% 24%
36 months 8% 27%
> 36 months 6% 21%
Average 19 months 29 months
Median 12 months 24 months
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Evaluation periods
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RETURN ON CASH - IMPLEMENTATION TAILWIND

As a result of rising rates, unencumbered cash, cash held for margin purposes at counterparties, as well as the short
rebate are now generating a return for managers’ portfolios. To that end, we asked investors if they track these
components with managers. Two-thirds of investor respondents do ask managers for their target/typical level of
unencumbered cash held as a percentage of AUM. However, only 42% of investors ask managers for the returns
generated from cash holdings (combination of unencumbered cash, short rebate, cash margin held at counterparties
etc.).

Manager respondents hold unencumbered cash of 33.9% on average (median 30%). With respect to cash for margin at
counterparties most managers reported that this varied significantly; however for those who responded, the average is
19.5% (median 10%).

[1.06] Investor - Do you ask managers to provide you with the target / typical level of unencumbered cash they
hold as a % of their AUM?

Investors asking for unencumbered cash ‘ % ‘

Yes 67%
No 25%
Not currently, but planning to going forward 8%

BNP PARIBAS The bank for a changing world 12



[1.03] Manager - What level of unencumbered cash (on average), do you typically target / hold as a % of your
hedge fund AUM?

Unencumbered cash as a percentage of AUM
32%
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[1.04] Manager - What % of your hedge fund AUM is typically cash held for margin at your counterparties?

Cash held for margin as a percentage of AUM
45%
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[1.07] Investor - Do you ask managers to provide you with the return they generated from cash holdings
(combination of unencumbered cash, short rebate, cash margin held at prime brokers etc.)

Yes 42%
No 44%
Not currently, but planning to going forward 15%

BNP PARIBAS The bank for a changing world 13
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HURDLE RATES

5.HURDLE RATES

Another debatable topic is that of hurdle rates. 90% of investors in this survey state that a hurdle rate should be in line
with the risk-free rate or with a relevant benchmark while 42% of fund managers share the same view, which is
surprisingly high. 6% of managers state that hurdle rates are dependent on the fund strategy. It can be inferred that the
52% of those who opted “no” for hurdle rates believe that it does not make sense for their strategy. However, investors
rational is not to pay performance fees on the portion of returns attributed to the risk-free rate.

[1.06] Manager - Do you think that your hedge fund(s) should have a hurdle rate in line with the risk-free rate or a
relevant benchmark / beta adjusted benchmark?

[1.08] Investor - Do you think that hedge fund(s) should have a hurdle rate in line with the risk-free rate or a relevant
benchmark / beta adjusted benchmark?

Hurdle rate Investor Manager
Yes 90% 42%
No 10% 52%
Strategy Dependent 0% 6%

[1.10] Investor - Are you finding that hedge fund managers are willing to negotiate a hurdle rate?

Managers willing to negotiate a hurdle rate % ‘

Yes 49%
No 51%

C . BNP PARIBAS The bank for a changing world 14



[1.09] Investor - What % of funds are you invested in that have a hurdle rate?
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Manager's reasons for why they do not feel a hurdle rate is required:

Eal Sl

“It is not the industry norm, i.e., the competition does not have it”

“Their performance fee is competitive /negotiated down and hence a hurdle rate is not warranted”

“Cash rate hurdles are embedded into their investment process”

“The requirement to outperform risk-free is already implicit in the decision of investors whether to allocate
capital to the fund”

We asked investors what managers are saying when they ask for hurdle rates and summarized their responses below:

1

aprown

© oo N>

“They see themselves as an absolute return strategy, not understanding that everything is relative due to the
opportunity cost of capital. But the good ones can get away with it as they are in demand”

“Their capacity is in high demand and have no reason to effectively cut fees”

“The important figure is the net returns. If they delivered a 8-12% return they are still doing a great job”

“It's a function of their position in the marketplace - they are price/term setters vs takers”

“Unencumbered cash is around 50%, so the hurdle should be around 2-3%, hence the current performance fee
charged on it is around 50bps, not a material number in the big scheme of things. Especially if interest rates will
go lower, so no point to put hurdle which also presents a higher cost of calculation from the administrator”
“Need to keep talent and, as such, need to be able to pay them”

"Their ticket size is too small so they aren't willing to negotiate”

“Their business costs are rising”

“Do not disclose reasons”

BNP PARIBAS The bank for a changing world 15



INVESTMENT STRUCTURES

6. INVESTMENT STRUCTURES

To address the rising cost of funding faced by investors, managers are collaboratively offering a variety of structures. 58%
of fund managers surveyed are willing to offer separately managed accounts, while 52% are open to a levered share class
structure in their response. However, 32% of fund managers responded that investors should solve for this issue
themselves. Interestingly, 67% of investors also think they should solve for this themselves. It is worth noting that
investors have different investment objectives and risk/return targets, with the majority of pension funds and fund of
funds looking for these structures.

[1.08] Manager - Are you willing to offer investors any structures to help with their higher cost of funding or
opportunity cost of capital as a result of high interest rates?

Separately managed accounts 58%

Levered share classes 52%

Investors should solve for this themselves 32%

Notional funding structures 16%

0% 10% 20% 30% 40% 50% 60% 70%
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[1.12] Investor - Are you looking for managers to provide any structures to help with your higher cost of funding or
opportunity cost of capital as a result of higher interest rates?

Investors should solve for this themselves / No 67%

Levered share classes 27%

Separately managed accounts 17%

Notional funding structures 8%

Considering 2%

0% 10% 20% 30% 40% 50% 60% 70%
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STRATEGY ALLOCATIONS

1. STRATEGY ALLOCATIONS

Investors are split when it comes to making strategy allocation changes as a result of rising rates; credit, CTA and
discretionary macro ares the top picks by investors looking to make changes. Surprisingly, amongst this investor cohort,
multi-strategy is a space they are looking to reduce allocation to on a net basis. This seems a contrarian view or an
inflection point likely to break the last 2 years trend where multi-strategy was in vogue. This could be attributed to the
fact that investors are satisfied with existing allocations and also looking to redeem from some due to muted performance.

[1.14] Investor - Given the change in the interest rate environment are you looking at adding / reducing exposure
to specific hedge fund strategies?

Percentage making strategy changes
due to the rise in interest rates

= Yes = No

:’j . BNP PARIBAS The bank for a changing world 18



[1.15] Investor - What strategies are you looking to add / reduce to due to the change in the interest rate
environment?

Strategy Allocations
Credit
| _-8% | CTA
[ 8% | 30 | Discretionary Macro
Equity Long/Short
Quant Multi-Strategy
Convertible Trading
Event Driven
L 20% | 12% | Quant Equity
Multi-Strategy
L -20% | 4%] Quant Macro
-40% -20% 0% 20% 40% 60% 80%

mAdd mReduce
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Disclaimer for EMEA

Legal Notice: This document/communication may contain “Research” as defined under MIFID Il unbundling rules; any such
Research is intended either (i) for those firms who are in scope of the MIFID Il unbundling rules and have signed up to a
BNP Paribas Global Markets Research package, or (ii) for firms that are out of scope of the MiFID Il unbundling rules and therefore
are not required to pay for Research under MiFID II. Please note that it is your firm’s responsibility to ensure that you do not view
or use any Research in this document if your firm has not signed up to a BNP Paribas Global Markets Research package, unless
your firm is out of scope of the MiFID Il unbundling rules. This document may also be regarded as a minor non-monetary benefit
(MNMB) and it is your firm’s responsibility to consider its own regulatory obligations in relation to inducements and accepting
MNMBs.

This document is CONFIDENTIAL AND FOR DISCUSSION PURPOSES ONLY; it constitutes a marketing communication and has been
prepared by a Sales and Marketing function within BNP Paribas and/or its subsidiaries or affiliates (collectively “we” or ”
BNP Paribas”). As a confidential document it is submitted to selected recipients only and it may not be made available (in whole
or in part) to any other person without BNP Paribas’ written consent.

This document is not a recommendation to engage in any action, does not constitute or form any part of any offer to sell or issue
and is not a solicitation of any offer to purchase any financial instrument, nor shall it or any part of it nor the fact of its distribution
form the basis of, or be relied on in connection with, any contract or investment decision. To the extent that any transaction is
subsequently entered into between the recipient and BNP Paribas, such transaction will be entered into upon such terms as may
be agreed by the parties in the relevant documentation.

The information contained in this document has been obtained from sources believed to be reliable, but there is no guarantee of
the accuracy, completeness or suitability for any particular purpose of such information or that such information has been
independently verified by BNP Paribas or by any person. None of BNP Paribas, its members, directors, officers, agents or
employees accepts any responsibility or liability whatsoever or makes any representation or warranty, express or implied, as to
the accuracy or completeness of the information, or any opinions based thereon, contained in this document and it should not
be used in place of professional advice. Additional information may be provided on request, at our discretion. Any scenarios,
assumptions, historical or simulated performances, indicative prices or examples of potential transactions or returns are included
for illustrative purposes only. Past performance is not indicative of future results. Investors may get back less than they invested.
BNP Paribas gives no assurance that any favourable scenarios described are likely to happen, that it is possible to trade on the
terms described herein or that any potential returns illustrated can be achieved. This document is current as at the date of its
production and BNP Paribas is under no obligation to update or keep current the information herein. In providing this document,
BNP Paribas offers no investment, financial, legal, tax or any other type of advice to, and has no fiduciary duty towards, recipients.
Certain strategies and/or potential transactions discussed in this document may involve the use of derivatives which may be
complex in nature and may give rise to substantial risks, including the risk of total or partial loss of any investment or losses
without limitation and which should only be undertaken by those with the requisite knowledge and experience. BNP Paribas
makes no representation and gives no warranty as to the results to be obtained from any investment, strategy or transaction, or
as to whether any strategy, security or transaction described herein may be suitable for recipients’ financial needs, circumstances
or requirements. Recipients must make their own assessment of strategies, securities and/or potential transactions detailed
herein, using such professional advisors as they deem appropriate. BNP Paribas accepts no liability for any direct or consequential
losses arising from any action taken in connection with or reliance on the information contained in this document even where
advised of the possibility of such losses.

As an investment bank with a wide range of activities BNP Paribas may face conflicts of interest and you should be aware that
BNP Paribas and/or any of its affiliates may be long or short, for their own account or as agent, in investments, transactions or
strategies referred to in this document or related products before the material is published to clients and that it may engage in
transactions in a manner inconsistent with the views expressed in this document, either for their own account or for the account
of their clients. Additionally, BNP Paribas may have acted as an investment banker or may have provided significant advice or
investment services to companies or in relation to investments mentioned in this document. The information in this document
is not intended for distribution to, or use by, any person or entity in any jurisdiction where (a) the distribution or use of such
information would be contrary to law or regulations, or (b) BNP Paribas or a BNP Paribas affiliate would become subject to new
or additional legal or regulatory requirements. Persons in possession of this document should inform themselves about possible
legal restrictions and observe them accordingly.

This document is intended for, and is directed at, (a) Professional Clients and Eligible Counterparties as defined by the European
Union Markets in Financial Instruments Directive (“MiFID"), and (b) where relevant, persons who have professional experience
in matters relating to investments falling within Article 19(5) of the Financial Services and Markets Act 2000 (Financial
Promotion) Order 2005, and at other persons to whom it may lawfully be communicated (together “Relevant Persons”). Any
investment or investment activity to which this document relates is available only to and will be engaged in only with Relevant
Persons. Any person who is not a Relevant Person should not act or rely on this document or its content. Any reference to EU
legislation or requirements herein should be read as a reference to the relevant EU legislation or requirement and/or its UK
equivalent legislation or requirement, as appropriate, where applicable, and as the context requires.
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This document is being communicated by BNP Paribas London Branch. BNP Paribas is incorporated in France with Limited
Liability. Registered Office: 16 boulevard des Italiens,75009 Paris, France. 662 042 449 RCS Paris. BNP Paribas is authorised and
regulated by the European Central Bank and the Autorité de contréle prudentiel et de resolution. BNP Paribas is authorised by
the Prudential Regulation Authority and is subject to regulation by the Financial Conduct Authority and limited regulation by the
Prudential Regulation Authority. Details about the extent of our regulation by the Prudential Regulation Authority are available
from us on request. BNP Paribas London Branch is registered in England and Wales under number FC13447. UK establishment
number: BRO00170. UK establishment office address: 10 Harewood Avenue, London NW1 6AA; tel: +44 (0)20 7595 2000; fax: +44
(0)20 7595 2555 (www.bnpparibas.com).

© BNP Paribas. All rights reserved.

Disclaimer for U.S. and Canada

Legal Notice: This document is CONFIDENTIAL AND FOR DISCUSSION PURPOSES ONLY; it constitutes a marketing communication
and has been prepared by a Sales and Marketing function within BNP Paribas and/or its subsidiaries or affiliates (collectively
“we" or “BNP Paribas”). As a confidential document it is submitted to selected recipients only and it may not be made available
(in whole or in part) to any other person without BNP Paribas’ written consent. This document is not a recommendation to
engage in any action, does not constitute or form any part of any offer to sell or issue and is not a solicitation of any offer to
purchase any financial instrument, nor shall it or any part of it nor the fact of its distribution form the basis of, or be relied on
in connection with, any contract or investment decision. To the extent that any transaction is subsequently entered into between
the recipient and BNP Paribas, such transaction will be entered into upon such terms as may be agreed by the parties in the
relevant documentation. This document is not a solicitation, offer or an indication of the creation or formation of a partnership,
joint venture or other business or fiduciary relationship of any kind. The information contained in this document has been
obtained from sources believed to be reliable, but there is no guarantee of the accuracy, completeness or suitability for any
particular purpose of such information or that such information has been independently verified by BNP Paribas or by any person.
None of BNP Paribas, its members, directors, officers, agents or employees accepts any responsibility or liability whatsoever or
makes any representation or warranty, express or implied, as to the accuracy or completeness of the information, or any opinions
based thereon, contained in this document and it should not be used in place of professional advice. Additional information may
be provided on request, at our discretion. Any scenarios, assumptions, historical or simulated performances, indicative prices or
examples of potential transactions or returns are included for illustrative purposes only. Past performance is not indicative of
future results. Investors may get back less than they invested. BNP Paribas gives no assurance that any favourable scenarios
described are likely to happen, that it is possible to trade on the terms described herein or that any potential returns illustrated
can be achieved. This document is current as at the date of its production and BNP Paribas is under no obligation to update or
keep current the information herein. In providing this document, BNP Paribas offers no investment, financial, legal, tax or any
other type of advice to, and has no fiduciary duty towards, recipients. Certain strategies and/or potential transactions discussed
in this document may involve the use of derivatives which may be complex in nature and may give rise to substantial risks,
including the risk of total or partial loss of any investment or losses without limitation and which should only be undertaken by
those with the requisite knowledge and experience. BNP Paribas makes no representation and gives no warranty as to the results
to be obtained from any investment, strategy or transaction, or as to whether any strategy, security or transaction described
herein may be suitable for recipients’ financial needs, circumstances or requirements. Recipients must make their own
assessment of strategies, securities and/or potential transactions detailed herein, using such professional advisors as they deem
appropriate. BNP Paribas accepts no liability for any direct or consequential losses arising from any action taken in connection
with or reliance on the information contained in this document even where advised of the possibility of such losses. As an
investment bank with a wide range of activities, BNP Paribas may face conflicts of interest and you should be aware that
BNP Paribas and/or any of its affiliates may be long or short, for their own account or as agent, in investments, transactions or
strategies referred to in this document or related products before the material is published to clients and that it may engage in
transactions in a manner inconsistent with the views expressed in this document, either for their own account or for the account
of their clients. Additionally, BNP Paribas may have acted as an investment banker or may have provided significant advice or
investment services to companies or in relation to investments mentioned in this document. The information in this document
is not intended for distribution to, or use by, any person or entity in any jurisdiction where (a) the distribution or use of such
information would be contrary to law or regulations, or (b) BNP Paribas or a BNP Paribas affiliate would become subject to new
or additional legal or regulatory requirements. Persons in possession of this document should inform themselves about possible
legal restrictions and observe them accordingly. Each fiduciary of a pension, profit-sharing or other employee benefit plan subject
to the Employee Retirement Income Security Act of 1974, as amended (“ERISA”) (a “Plan”), should consider the fiduciary standards
of ERISA in the context of the Plan’s particular circumstances before authorizing any investment. Accordingly, among other
factors, the fiduciary should consider whether an investment would satisfy the prudence and diversification requirements of
ERISA and would be consistent with the documents and instruments governing the Plan. The U.S. Department of Labor has issued
five prohibited transaction class exemptions (“PTCEs”) that may provide exemptive relief for direct or indirect prohibited
transactions resulting from the purchase or holding of financial products. Those class exemptions are PTCE 96-23 (for certain
transactions determined by in-house asset managers), PTCE 95-60 (for certain transactions involving insurance company general
accounts), PTCE 91-38 (for certain transactions involving bank collective investment funds), PTCE 90-1 (for certain transactions
involving insurance company separate accounts) and PTCE 84-14 (for certain transactions determined by independent qualified
professional asset managers). Due to the complexity of these rules and the penalties that may be imposed upon persons involved
in non-exempt prohibited transactions, it is particularly important that fiduciaries or other persons considering purchases on
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behalf of or with “plan assets” of any Plan consult with their counsel regarding the availability of exemptive relief. The
information in this document is not intended for distribution to, or use by, any person or entity in any jurisdiction where (a) the
distribution or use of such information would be contrary to law or regulations, or (b) BNP Paribas or a BNP Paribas affiliate
would become subject to new or additional legal or regulatory requirements. This document is intended only for those defined
under U.S. securities laws as “institutional Investors” and/or “major institutional investors”. Securities transactions with BNP
Paribas that result from the provision of this document will be effected by or through BNP Paribas Securities Corp., a U.S.
registered broker-dealer and member of FINRA, the New York Stock Exchange and other principal exchanges. © BNP Paribas
2021. All rights reserved. BNP Paribas Securities Corp., an affiliate of BNP Paribas, is a U.S. registered broker-dealer and a member
of FINRA, the NYSE and other principal exchanges. Securities products offered by BNP Paribas Securities Corp. are not FDIC
insured, are not bank deposits or bank guaranteed, and are subject to investment risk, including possible loss of the principal
invested. This particular section applies to recipients who are located within or otherwise represent or are connected to and
doing business within Canada. In the event of a direct conflict or inconsistency between the above and this section, this section
will prevail to supplement the above as it applies to Canada, and shall be interpreted to supplement and not restrict the
application of the above to the fullest extent possible. BNP Paribas is incorporated in France with limited liability (Registered
Office: 16 boulevard des Italiens, 75009 Paris, France, 662 042 449 RCS Paris) and is established in various jurisdictions. It
operates in Canada as a Schedule Ill Bank (under the Bank Act (Canada)), and equally under an International Dealer Exemption
as applicable in various Canadian provinces. In Canada it has a Quebec office located at 2001, Robert-Bourassa Blvd, Montreal,
Qc, H3A 2A6, and an Ontario office located at 155 Wellington Street West, Suite 3110, Toronto, Ontario, M5V 3H1, Canada. For
recipients located in Québec, upon receipt of this document, each recipient hereby confirms that it has expressly requested that
it be drawn up in the English language only. Pour les résidents du Québec, par la réception de ce document, chaque destinataire
confirme par les présentes qu'il a expressément exigé que celui-ci soit rédigé en anglais seulement. BNP Paribas Securities Corp.
(the “Company”) relies on the International Dealer Exemption pursuant to National Instrument 31-103 Registration
Requirements, Exemptions and Ongoing Registrant Obligations in Canada. To the extent that you have an account with the
Company or deal with representatives of the Company, please note that: 1)the Company is not registered in Canada to trade in
securities; 2)the Company's jurisdiction of residence is the United States of America; 3)all or substantially all of the assets of the
Company may be situated outside of Canada; 4)there may be difficulty enforcing legal rights against the Company because of the
above; and; 5)the names and addresses of the Company's agents for service of process in the local jurisdictions may be obtained
upon request. This presentation has been prepared by BNP PARIBAS for informational purposes only. Although the information
contained in this presentation has been obtained from sources which BNP PARIBAS believes to be reliable, it has not been
independently verified and no representation or warranty, express or implied, is made and no responsibility is or will be accepted
by BNP PARIBAS as to or in relation to the accuracy, reliability or completeness of any such information. Opinions expressed
herein reflect the judgement of BNP PARIBAS as of the date of this presentation and may be subject to change without notice if
BNP PARIBAS becomes aware of any information, whether specific or general, which may have a material impact on any such
opinions. BNP PARIBAS will not be responsible for any consequences resulting from the use of this presentation as well as the
reliance upon any opinion or statement contained herein or for any omission. This presentation is confidential and may not be
reproduced (in whole or in part) nor summarized or distributed without the prior written permission of BNP PARIBAS.

Disclaimer for Asia-Pacific

Legal Notice: This communication may contain “Research” as defined under MiFID Il unbundling rules; any such Research is
intended either (i) for those firms who are in scope of the MiFID 1l unbundling rules and have signed up to a BNP Paribas Global
Markets Research package, or (ii) for firms that are out of scope of the MIFID Il unbundling rules and therefore are not required
to pay for Research under MiIFID Il. Please note that it is your firm’'s responsibility to ensure that you do not view or use any
Research in this communication if your firm has not signed up to a BNP Paribas Global Markets Research package, unless your
firm is out of scope of the MIFID Il unbundling rules. Please note that MiFID Il also imposes rules regarding receipt of monetary
and minor non-monetary benefits under the broader inducements regime. This communication may also be regarded as a minor
non-monetary benefit (MNMB) and it is your firm’s responsibility to consider its own regulatory obligations in relation to
inducements and accepting MNMBs. This material is CONFIDENTIAL AND FOR DISCUSSION PURPOSES ONLY; it constitutes a
marketing communication and has been prepared by a Sales and Marketing function within BNP Paribas and/or its subsidiaries
or affiliates (collectively “we” or “BNP Paribas”). As a confidential communication it is submitted to selected recipients only and
it may not be made available (in whole or in part) to any other person without BNP Paribas’ written consent. This communication
is not a recommendation to engage in any action, does not constitute or form any part of any offer to sell or issue and is not a
solicitation of any offer to purchase any financial instrument, nor shall it or any part of it nor the fact of its distribution form the
basis of, or be relied on in connection with, any contract or investment decision. To the extent that any transaction is subsequently
entered into between the recipient and BNP Paribas, such transaction will be entered into upon such terms as may be agreed by
the parties in the relevant documentation. The information contained in this communication has been obtained from sources
believed to be reliable, but there is no guarantee of the accuracy, completeness or suitability for any particular purpose of such
information or that such information has been independently verified by BNP Paribas or by any person. None of BNP Paribas, its
members, directors, officers, agents or employees accepts any responsibility or liability whatsoever or makes any representation
or warranty, express or implied, as to the accuracy or completeness of the information, or any opinions based thereon, contained
in this communication and it should not be used in place of professional advice. Additional information may be provided on
request, at our discretion. Any scenarios, assumptions, historical or simulated performances, indicative prices or examples of
potential transactions or returns are included for illustrative purposes only. Past performance is not indicative of future results.
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Investors may get back less than they invested. BNP Paribas gives no assurance that any favourable scenarios described are
likely to happen, that it is possible to trade on the terms described herein or that any potential returns illustrated can be
achieved. This communication is current as at the date of its production and BNP Paribas is under no obligation to update or
keep current the information herein. In providing this communication, BNP Paribas offers no investment, financial, legal, tax or
any other type of advice to, and has no fiduciary duty towards, recipients. Certain strategies and/or potential transactions
discussed in this communication may involve the use of derivatives which may be complex in nature and may give rise to
substantial risks, including the risk of total or partial loss of any investment or losses without limitation and which should only
be undertaken by those with the requisite knowledge and experience. BNP Paribas makes no representation and gives no
warranty as to the results to be obtained from any investment, strategy or transaction, or as to whether any strategy, security
or transaction described herein may be suitable for recipients’ financial needs, circumstances or requirements. Recipients must
make their own assessment of strategies, securities and/or potential transactions detailed herein, using such professional
advisors as they deem appropriate. BNP Paribas accepts no liability for any direct or consequential losses arising from any action
taken in connection with or reliance on the information contained in this communication even where advised of the possibility
of such losses. As an investment bank with a wide range of activities BNP Paribas may face conflicts of interest and you should
be aware that BNP Paribas and/or any of its affiliates may be long or short, for their own account or as agent, in investments,
transactions or strategies referred to in this communication or related products before the material is published to clients and
that it may engage in transactions in a manner inconsistent with the views expressed in this communication , either for their
own account or for the account of their clients. Additionally, BNP Paribas may have acted as an investment banker or may have
provided significant advice or investment services to companies or in relation to investments mentioned in this communication.
The information in this communication is not intended for distribution to, or use by, any person or entity in any jurisdiction where
(a) the distribution or use of such information would be contrary to law or regulations, or (b) BNP Paribas or a BNP Paribas
affiliate would become subject to new or additional legal or regulatory requirements. Persons in possession of this communication
should inform themselves about possible legal restrictions and observe them accordingly. Executive Order 13959: BNPP clients
and counterparties are responsible for ensuring that they comply with applicable provisions of Executive Order 13959
(and any subsequent official guidance). France: BNP Paribas, incorporated in France with Limited Liability (Registered Office: 16
boulevard des Italiens, 75009 Paris, France, 662 042 449 RCS Paris, www.bnpparibas.com ) is authorized and supervised by
European Central Bank (ECB) and by Autorité de Controle Prudentiel et de Résolution (ACPR) in respect of supervisions for which
the competence remains at national level, in terms of Council Regulation n° 1024/2013 of 15 October 2013 conferring specific
tasks on the ECB concerning policies relating to the prudential supervision of credit institutions. Australia: This material, and any
information in related marketing presentations (the Material), is being distributed in Australia by BNP Paribas ABN 23 000 000
117, a branch of BNPP 662 042 449 R.C.S., a licensed bank whose head office is in Paris, France. BNP Paribas is licensed in
Australia as a Foreign Approved Deposit-taking Institution by the Australian Prudential Regulation Authority (APRA) and delivers
financial services to Wholesale clients under its Australian Financial Services Licence (AFSL) No. 238043 which is regulated by
the Australian Securities & Investments Commission (ASIC).The Material is directed to Wholesale clients only and is not intended
for Retail clients (as both terms are defined by the Corporations Act 2001, sections 761G and 761GA). The Material is subject to
change without notice and BNP Paribas is under no obligation to update the information or correct any inaccuracy that may
appear at a later date. China: This document/communication is being distributed in the People’s Republic of China (“PRC", which
for these purposes excludes the Hong Kong or Macau Special Administrative Regions or Taiwan) by BNP Paribas (China) Limited
("BNPP China"), a subsidiary of BNP Paribas. BNPP China is a commercial bank regulated by the China Banking and Insurance
Regulatory Commission. Where the document/communication is also provided in both English and Chinese, the Chinese version
shall prevail in the event of discrepancies between the two versions. Hong Kong - Branch: This communication is prepared and/or
distributed by BNP Paribas, acting through its Hong Kong branch. BNP Paribas is a public limited company (société anonyme)
incorporated in France. The liability of its members is limited. BNP Paribas, acting through its Hong Kong branch, is registered
as a Licensed Bank under the Banking Ordinance and regulated by the Hong Kong Monetary Authority. It is also a Registered
Institution regulated by the Securities and Futures Commission for the conduct of Regulated Activity Types 1, 4, 6 and 9 under
the Securities and Futures Ordinance. Furthermore, where the content relates to regulated products/activities, this
communication is directed at “professional investors” as defined in the Securities and Futures Ordinance. Hong Kong - Securities:
This communication is prepared and/or distributed by BNP Paribas Securities (Asia) Limited. BNP Paribas Securities (Asia) Limited
is a Licensed Corporation regulated by the Securities and Futures Commission for the conduct of Regulated Activity Types 1, 2, 4,
and 6 under the Securities and Futures Ordinance. This communication is intended only for the Professional Investors in Hong
Kong. Some products or transactions described in this communication may not be authorised in Hong Kong and may not be
available to Hong Kong investors. India - Securities: In India, this communication is being distributed by BNP Paribas Securities
India Pvt. Ltd. ("BNPPSIPL"), having its registered office at 8th floor, BNP Paribas House, 1 North Avenue, Maker Maxity, Bandra
Kurla Complex, Bandra (East), Mumbai 400 051, INDIA (Tel. no. +91 22 4672 5000 / 6196 4000, Fax no. +91 22 6196 4363).
BNPPSIPL is registered with the Securities and Exchange Board of India (“SEBI”) as a research analyst; and as a stockbroker in
the Equities and the Futures & Options segments of National Stock Exchange of India Ltd. (“NSE") and BSE Ltd. and in the Currency
Derivatives segment of NSE (SEBI Regn. Nos.. INZ000161834, INHO00000792; CIN: U74920MH2008FTC182807; Website:
www.bnpparibas.co.in). Indonesia: PT Bank BNP Paribas Indonesia is regulated and supervised by Otoritas Jasa Keuangan as a
commercial bank. The products or transactions described in this document/communication may not be authorised in Indonesia
and may not be available to the Indonesian investors of PT Bank BNP Paribas Indonesia. The information in this
document/communication is not intended for distribution to, or use by, or does not constitute any offer to, any person or entity
in any jurisdiction where (a) the distribution or use or offer of such information would be contrary to law or regulations, or
(b) PT Bank BNP Paribas Indonesia would become subject to the applicable legal or regulatory requirements. Malaysia: This
communication is distributed in Malaysia by BNP Paribas Malaysia Berhad (Company No. 918091-T) which is incorporated in
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Malaysia under the Companies Act of Malaysia, 2016 (first enacted1965) and a subsidiary of BNP Paribas. It is a licensed
institution under the Financial Services Act 2013 and is regulated by Bank Negara Malaysia. This communication is directed only
to accredited investors and high net worth entities as defined under Schedules 6 and 7 of the Capital Markets Services Act 2007.
BNP Paribas Capital (Malaysia) Sdn Bhd (Company No. 247454-M) is incorporated in Malaysia under the Companies Act of
Malaysia, 1965. It is a licensed institution under the Capital Markets and Services Act 2007 and is regulated by Securities
Commission Malaysia. Malaysia Labuan Branch: BNPP, a company registered under the laws of France (with company number
662 042 449 RCS PARIS / its registered office at (Paris) etc) ("BNPP” or “the Bank”), acting through its Labuan branch (licensed
Labuan bank (license no. 930012C)) at Level 9 (D), Main Office Tower, Financial Park Labuan, Jalan Merdeka, 87000 F.T. Labuan,
Malaysia. Singapore - Branch: This communication is distributed in Singapore by BNP Paribas, Singapore Branch, a licensed bank
regulated by the Monetary Authority of Singapore. This communication is directed at Institutional Investors and Accredited
Investors within the meaning of the Securities and Futures Act, Chapter 289 of Singapore. Some products or transactions
described in this communication may not be authorised in Singapore and may not be available to Singapore investors. This
communication may constitute a product advertisement within the meaning of the Financial Advisers Regulations or the
Securities and Futures (Licensing and Conduct of Business) Regulations of Singapore, in which case this advertisement has not
been reviewed by the Monetary Authority of Singapore. Where this communication is a research report: In relation to the
distribution to such categories of investors, BNP Paribas, acting through its Singapore Branch, and its representatives are
exempted under Regulation 35 of the Financial Advisers Regulations of Singapore from the requirements in Section 36 of the
Financial Advisers Act of Singapore, regarding the disclosure of certain interests in, or certain interests in the acquisition or
disposal of, securities, securities-based derivatives contracts or units in a collective investment scheme, referred to in this report.
For Institutional and Accredited Investors in Singapore, please contact BNP Paribas, acting through its Singapore Branch
(company registration number: S71FC2142G; address: 10 Collyer Quay, 34/F Ocean). South Korea - Securities: BNP Paribas
Securities Korea is registered as a Licensed Financial Investment Business Entity under the Financial Investment Business and
Capital Markets Act and regulated by the Financial Supervisory Service and Financial Services Commission. This
document/communication is distributed by BNP Paribas Securities Korea Co., Ltd. in the Republic of Korea to Professional
Investors only and is not intended for investors in Korea who are not Professional Investor within the meaning of the Article 9
(5) (professional investor) of the Financial Investment Business and Capital Markets Act and should not be passed on to any such
persons. Some products or transactions described in this document/communication may not be authorised in Korea and may not
be available to Korean investors. Information in this document/communication is for general circulation to the intended recipients
only and is not a recommendation or investment advice to recipients hereof since it does not take into account the specific
investment objectives, financial situation and the particular needs of any particular recipient (“Specific Requirements”).
A recipient of this document/communication should seek advice from its/his own financial adviser regarding the suitability of the
products or transactions (taking into account the recipient’s Specific Requirements) as well as the risks involved in such products
or transactions before a commitment to purchase or enter into any product or transaction is made. This
document/communication is being provided in accordance with the procedures required under applicable laws and regulations
as well as internal control standards of BNP Paribas Securities Korea. Taiwan - Branch: This communication is being distributed
in Taiwan by BNP Paribas Taipei Branch, Taichung Branch, Kaohsiung Branch and/or Offshore Banking Unit, branches of
BNP Paribas and are regulated by the Financial Supervisory Commission, R.0.C under the Banking Act and Offshore Banking Act.
This communication is directed only at Taiwanese counterparties who are licensed or who have the capacities to purchase or
transact in such products. Some products or transactions described in this communication may not be authorised in Taiwan and
may not be available to Taiwan investors. Taiwan - Securities: This communication is being distributed in Taiwan by BNP Paribas
Securities (Taiwan) Co. Ltd who is regulated by the Financial Supervisory Commission, R.0.C. This communication is being
distributed to professional investors only. Such information is for your reference only. The reader should independently evaluate
the investment risks and is solely responsible for their investment decision. Information on securities that do not trade in Taiwan
is for informational purposes only and is not to be construed as a recommendation or a solicitation to trade in such securities.
BNP Paribas Securities (Taiwan) Co., Ltd. may not execute transactions for clients in these securities. This publication may not
be distributed to the public media or quoted or used by the public media without the express written consent of BNP Paribas.
Thailand: BNP Paribas Bangkok branch is regulated in Thailand by the Bank of Thailand and the Securities and Exchange
Commission. This communication does not constitute an offer to sell to or solicitation of an offer to buy from any person any
financial products where it is unlawful to make the offer or solicitation in Thailand.
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