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Chains
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Markets do decouple

In the 20" century, Austria, Russia, and China were large markets which ceased to exist

In the 215t century, Russia decoupled in March 2023

Evolution of capital markets since 1900
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Source: Dimson, Marsh, and Staunton (202 3) and Credit Suisse.
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China and EM returns
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Past performance is not a reliable indicator of current or future results. Index performance returns do not reflect any
management fees, transaction costs or expenses. Indices are unmanaged and one cannot invest directly in an index.

Source: Bloomberg, as of 28 February 2023. The charts show cumulated returns of the MSCI China Index and the MSCI EM Index from January 1993 to February 2023 rebased to 100. Indexes are
unmanaged and index performance is shown for illustrative purposes only. It is not possible to invest directly in an index. The figures shown relate to past performance. Past performance is not a reliable
indicator of current or future results.
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Bull and bear markets

One regime (“bull”) has historically been characterized by positive returns and lower volatility. The other regime
(“bear”) has been characterized by negative returns and higher volatility

Positive returns China 8.5% Negative returns China -20%

Low volatility China 20% volatility High volatility China 45% volatility

Source: Ang, Shen, Shen, and Zhao (202 3). The figures shown relate to past performance. Past performance is not a reliable indicator of current or future results.
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Two-state Markov model

The first regime corresponds to a “bull” market, with high means and low volatilities
The second regime corresponds to a “bear” market, with low means and high volatilities

Both regimes are very persistent

Parameters se =1 S¢ = 2
u China 0.085 -0.195
u EM 0.087 -0.054
o China 0.206 0.451
o EM 0.172 0.294
Correlation 0.822 0.672
P Q
Transition probabilities 0.980 0.963

Source: BlackRock, 28 February 2023. For illustrative purposes only.
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Two-state Markov model

Smoothed probabilities of Regime s; = 2
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Source: BlackRock, February 2023. Graph shows smoothed probabilities of the estimation of a bear market conditioning on full sample information from 1993 - 2023. The charts show cumulated returns of the
MSCI China Index from January 1993 to February 2023 rebased to 100. The figures shown relate to past performance. Past performance is not a reliable indicator of current or future results.
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Two-state Markov model

Smoothed probabilities of Regime s; = 2
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Source: BlackRock, February 2023. Graph shows smoothed probabilities of the estimation of a bear market conditioning on full sample information from 1993 - 2023. The charts show cumulated returns of the
MSCI China Index from January 1993 to February 2023 rebased to 100. The figures shown relate to past performance. Past performance is not a reliable indicator of current or future results.
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Introducing uninvestability

Original: transition between bull and bear regimes

Bull regime Bull regime Bull regin
I I I
Bear regime Bear regime Bear regime Bear regime

Introduce a new absorbing state regime where returns decouple permanently

Bull regime
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Bear regime Bear regime Bear redime

Decoupled Absorbing regime
Source: BlackRock, April 2024
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Introducing uninvestability

Regime 1 = Fully Investable
Regime 2 = Potentially Decouple
Regime 3 = Decoupled (absorbing state)

Transition Probability Matrix

P 1-P 0
1-0-v Q ¢
0 0 1

v is the probability of transitioning from the Potentially Decouple regime to the
Decoupled regime

In the Fully Investable regime, there is no probability of becoming decoupled

Source: BlackRock, 30 April 2023.
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Investing

Put in $1 today and invest over T years. Rebalance every month

Final
$1 wealth
I | | | | | |
| | | I | I I
Today lyear . S5years

Jan Feb Mar Apr May...

Rebalance every month

Final wealth is uncertain, and investors are risk averse

Source: BlackRock, April 2024. For illustrative purposes only.
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Utility

Power (Constant Relative Risk Aversion) utility with intermediate consumption
Horizon T with monthly rebalancing

Consumption rate (payout) is exogenous

Two assets = asset that may potentially decouple + MSCI Emerging Markets Index

Compute certainty equivalents (or willingness-to-pay)—the sure amount of wealth a risk-averse
investor expects to receive to compensate them for not being able to invest in the potentially
decoupling market

Calibrate risk aversion to a myopic (single period) target allocation

Source: BlackRock, 30 April 2023.
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Adjusting the Potentially Decouple mean

A non-zero probability of decoupling, ¥, changes the moments of the second Potentially
Decouple regime

We adjust the mean of the Potentially Decouple regime to be held constant as we change the
probability of decoupling

(Note the higher moments of the Potentially Decouple regime change)

_ 1
Ri(s;=2) =(1—-Q—1y)exp <.U1(5t =1) +§012(5t = 1)>

+Qexp (.ul(st =2) +%O-12(St = 2)) +P X0

Source: BlackRock, 30 April 2023.
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As long as the
asset has not yet
decoupled, it can

offer
diversification
and a source of
potential returns
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Optimal holdings of potentially decoupling asset

Fully investable regime s; = 1 Potentially decouple regime s; = 2
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Source: BlackRock, 31 May 2023. Ang, Shen, Shen, and Zhao (2023). For lllustrative purposes only.
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Certainty equivalent costs

Certainty equivalent costs are enormous if the investor is allowed to take leverage

Costs are non-zero even when the holdings of the potentially decoupling asset is zero

Unconstrained No-Leverage

Fully Potentially Fully Potentially

Investable Decouple Investable Decouple

Regime Regime Regime Regime
1 month 0.0046 0.2893 0.0046 0.0000
2 months 0.0136 0.5412 0.0086 0.0001
6 months 0.0790 1.3420 0.0220 0.0015
1 year 0.2311 2.2550 0.0383 0.0053
3years 1.1564 4.8247 0.0911 0.0296
Syears 2.3142 6.7547 0.1369 0.0604
10 years 54910 10.7410 0.2383 0.1422

Source: BlackRock, 31 May 2023. Ang, Shen, Shen, and Zhao (2023). For lllustrative purposes only.
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Certainty equivalent costs varying probability of decoupling

One-year horizon

Unconstrained case

No-leverage case
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Source: BlackRock, 31 May 2023. Ang, Shen, Shen, and Zhao (202 3). For lllustrative purposes only.
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Changing v it affects both risk and return

P 1-P 0
Transition Probability Matrix= | (1 —¢)(1—-Q) (1 —-y)Q Y
Certainty equivalents in Fully Investable
Weight of potentially decoupling asset regime
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Source: BlackRock, 31 May 2023. Ang, Shen, Shen, and Zhao (2023). For Illustrative purposes only.
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Payout or consumption ratio

Certainty equivalent costs changing the payout ratio
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Source: BlackRock, 31 May 2023. Ang, Shen, Shen, and Zhao (2023). For Illustrative purposes only.
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Changing leverage

Certainty equivalent costs changing the leverage limit
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Source: BlackRock, 31 May 2023. Ang, Shen, Shen, and Zhao (2023). For Illustrative purposes only.
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Changing alpha

Certainty equivalent costs changing the alpha of the decoupling asset
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Source: BlackRock, 31 May 2023. Ang, Shen, Shen, and Zhao (2023). For lllustrative purposes only.
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Calibration with

Russia
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Russia and EM returns

1800
1600
1400
1200
1000

800

600

400

200

e Russia Emerging Markets

Past performance is not a reliable indicator of current or future results. Index performance returns do not reflect any
management fees, transaction costs or expenses. Indices are unmanaged and one cannot invest directly in an index.

Source: Bloomberg, as of 28 February 202 3. The charts show cumulated returns of the MSCI Russia Index and the MSCI EM Index from January 1993 to February 202 3. Russia becomes a standalone market
onMarch 9,2022. Indexes are unmanaged and index performance is shown for illustrative purposes only. It is not possible to invest directly in an index. The figures shown relate to past performance. Past
performance is not a reliable indicator of current or future results.
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Certainty equivalent costs

Hedging demands are negative

Certainty equivalent costs are approximately the same across the Fully Investable
and Potentially Decouple regimes

Portfolio Weights Certainty Equivalent Costs
Potentially Potentially
Fully Investable Decouple Fully Investable Decouple
Regime Regime Regime Regime
1 month 0.0500 -0.0772 0.0000 0.0000
2 months 0.0500 -0.0772 0.0028 0.1020
6 months 0.0260 -0.0697 0.0441 0.4960
1 year -0.0102 -0.0606 0.3847 0.9963
3 years -0.0276 -0.0504 2.2383 24117
5 years -0.0276 -0.0498 3.5256 3.6962
10years -0.0276 -0.0498 6.7914 6.9673

Source: BlackRock, 31 May 2023. Ang, Shen, Shen, and Zhao (2023). For lllustrative purposes only.
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Extensions

Although probabilities of decoupling are time varying (because the probability of decoupling is
only non-zero in the second Potentially Decouple regime), the decoupling probability may be
state-dependent. This introduces a new state variable

There is a possibility that a previously decoupled market re-integrates into world markets. In this
case, the absorbing state regime is no longer absorbing

The power utility function is locally mean-variance, but it is likely the disutility of decoupling is
greater than the utility gain of the return

The decoupling regime could be interpreted as a regime where certain assets become “stranded”
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Important information

This material is provided for educational purposes only and is not intended to be relied upon as a forecast, research or investment advice, and
is not a recommendation, offer or solicitation to buy or sell any securities or to adopt any investment strategy. The opinions expressed are
subject to change. References to specific securities, asset classes and financial markets are for illustrative purposes only and are not intended
to be and should not be interpreted as recommendations. Reliance upon information in this material is at the sole risk and discretion of the
reader. The material was prepared without regard to specific objectives, financial situation or needs of any investor.

THE INFORMATION CONTAINED HEREIN MAY BE PROPRIETARY IN NATURE AND HAS BEEN PROVIDED TO YOU ON A CONFIDENTIAL
BASIS, AND MAY NOT BE REPRODUCED, COPIED OR DISTRIBUTED WITHOUT THE PRIOR CONSENT OF BLACKROCK, INC. (“BLACKROCK?™).
These materials are not an advertisement and are not intended for public use or dissemination.

This communication is not an offer and should not be deemed to be a contractual commitment or undertaking between the intended recipient
of this communication and BlackRock but an indication of what services may be offered subject to a legally binding contract between the
parties and therefore no reliance should be placed on this document or its content.

This material is not intended to be relied upon as a forecast, research or investment advice, and is not a recommendation, offer or solicitation to
buy or sell any securities or to adopt any investment strategy. Any reference herein to any security and/or a particular issuer shall not
constitute a recommendation to buy or sell, offer to buy, offer to sell, or a solicitation of an offer to buy or sell any such securities issued by
such issuer.

Capital at risk. All financial investments involve an element of risk. Therefore, the value of the investment and the income from it will vary and
the initial investment amount cannot be guaranteed.

Opinions, assumptions and estimates offered constitute our judgment and are subject to change without notice, as are statements of financial
market trends, which are based on current market conditions. The opinions expressed are as of May 7, 2024. We believe the information
provided here is reliable, but do not warrant its accuracy or completeness. This communication and its content represent confidential
information. This material has been prepared for informational purposes only, and is not intended to provide, and should not be relied on for,
accounting, legal or tax advice. You should consult your tax or legal adviser regarding such matters.

This material may contain “forward-looking” information that is not purely historical in nature. Such information may include, among other
things, projections, forecasts, estimates of yields or returns, and proposed or expected portfolio composition. Moreover, where certain historical
performance information of other investment vehicles or composite accounts managed by BlackRock, Inc. and/or its subsidiaries (together,
“BlackRock”) has been included in this material, such performance information is presented by way of example only. No representation is made
that the performance presented will be achieved, or that every assumption made in achieving, calculating or presenting either the forward-
looking information or the historical performance information herein has been considered or stated in preparing this material. Any changes to
assumptions that may have been made in preparing this material could have a material impact on the investment returns that are presented
herein by way of example.
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Important information

Past performance is not a guarantee of future results. Asset allocation and diversification strategies do not guarantee profit and may not
protect against loss. Risk management and due diligence processes seek to mitigate, but cannot eliminate, risk nor do they imply low risk.
Investment involves risk, including a risk of total loss.

Indexes are unmanaged, are used for illustrative purposes only and are not intended to be indicative of any fund’s performance. Itis not
possible to invest directly in an index.

The information and opinions contained in this material are derived from proprietary and non-proprietary sources deemed by BlackRock, Inc.
and/or its affiliates (together, “BlackRock”) to be reliable, are not necessarily all inclusive and are not guaranteed as to accuracy. There is no
guarantee that any forecasts made will come to pass. Any research in this document has been procured and may have been acted on by
BlackRock for its own purpose. The results of such research are being made available only incidentally. The views expressed do not constitute
investment or any other advice and are subject to change. They do not necessarily reflect the views of any company in the BlackRock Group or
any part thereof. BlackRock believes that the information in this document was correct at the time of compilation, but no warranty of accuracy
or reliability is given and no responsibility arising in any other way for errors and omissions (including responsibility to any person by reason of
negligence) is accepted by BlackRock, its officers, employees or agents.

©2024 BlackRock, Inc. or its affiliates. All Rights Reserved. BLACKROCK and ALADDIN are trademarks of BlackRock, Inc. or its affiliates.
All other trademarks are those of their respective owners.
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