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Tsinghua'’s research collaboration with Invesco in 2025 focuses on enhancing asset
allocation methodologies for asset owners. In a world of rising uncertainty and faster
market swings, asset owners are seeing volatility spike with greater demand for dynamic
asset allocation and diversification. Against this backdrop, the team examines how real
time market data and regimes can be translated into portfolio decisions, so that investors
can deploy a more dynamic, evidence based allocation framework that translates real
time market regimes into portfolio decisions. This approach helps portfolios participate in
market upswings while improving downside resilience during stress. The research shows
that dynamic allocation by switching between regimes delivers higher returns, better
risk-adjusted performance, and shallower drawdowns than the benchmark strategy.

Background

Rising Global Uncertainty: Over the past several years, the global markets have faced
pronounced uncertainty (Figure 1). Geopolitical risks have meaningfully influenced pricing
across equities, rates and commodities, underscoring how single-market exposures can
amplify risk for investors. Global asset allocation can effectively utilize the low correlations
between different markets to reduce portfolio risks, through diversified investments
across markets and asset classes.

Figure 1-: Uncertainty Indices Risen in Recent Years
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Note: WUI (World Uncertainty Index), EPU (Economic Policy Uncertainty Index), TPU
(Trade Policy Uncertainty)
Source: Economic Policy Uncertainty
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Need for Diversification: Interest rate normalization and policy uncertainty are
driving a structural reassessment on asset class diversification. Global sovereign
funds and central banks are recalibrating portfolio and asset allocation including
reducing allocations to longer-maturity US government debt amid concerns on fiscal
sustainability and policy volatility and strategic shifts away from US-based financial
counterparties towards alternatives in other geographies such as EU'. In China, global
asset allocation is becoming a more practical and necessary tool for managing
uncertainty and harvesting opportunities for Chinese investors.

Key research questions

1. How can investors better manage global portfolios in an increasingly uncertain
market environment?

Static approaches struggle to capture the rapid, frequent shifts of global markets,
while widely used “dynamic” frameworks like the Merrill Lynch “Investment Clock”
still rely on lagged macro data and subjective judgment on market cycle (peaks and
troughs between four typical economic cycles: overheat, stagflation, reflation, and
recovery). In practice, such latency and subjectivity diminish effectiveness in crisis
windows.

The research echoes on how global asset allocation can be redesigned to help
investors navigate uncertainty, reduce vulnerability, and adapt more effectively to
changing market conditions.

2. Can market-based signals help investors recognize changes in market conditions
early and adjust their portfolios in a way that improves returns and reduces risk
compared with traditional strategies?

Detecting market changes can provide earlier and more reliable signals of changing
conditions than traditional economic indicators. More importantly, the research
examines those signals through dynamic portfolio adjustments and whether they can
lead to better outcomes.

The team advances a Markov Regime-Switching (RS) model? that brings global market
states directly into the asset allocation. Instead of identifying market cycles after they
have already occurred, the model estimates regime shifts continuously using real time
market data. This keeps regime signals closely aligned with actual asset behavior—
returns, volatility, and correlations—and allows for timelier and more stable portfolio
decisions.

Key asset classes
Key asset classes span equities, bonds, and commodities to balance growth, income,
and defensiveness across regimes. We use two investable universes side by side:

USD-denominated asset pool RMB-denominated asset pool

Samplerange: Jan2000-Sep 2025 | Samplerange: Jan 2005- Sep 2025

iShares MSCIUSA UCITSETF

iShares MSCIUSA UCITS ETF (RMB-converted)

iShares MSCI Developed ex-USA
UCITSETF

iShares MSCI Developed ex-USA
UCITS ETF (RMB-converted)

Equities
iShares MSCI Emerging Markets iShares MSCI Emerging Markets
ex-ChinaETF ex-China ETF(RMB-converted)
iShares MSCI China ETF CSI300ETF (onshore A-share
core)
Bonds US10-Year Treasury China10-Year Government Bond

Commodities
(Gold)

COMEX Gold Futures

COMEX Gold Futures

1. Invesco, Global sovereign asset management study, 2025
2. Hamilton (1989), Ang and Bekaert (2002, 2004)
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On the equity side, we use four ETFs tracking MSCI ACWI indexes to cover most
markets and all ETF prices are adjusted by comprising stock split and dividend income.
For fixed income, we choose the most liquid and largest 10 year Government Bonds.
Commodity exposure is obtained via COMEX gold futures. The sample period spans
from January 2000 to September 2025. For ETFs with limited historical data due to
their later inception dates, the historical series are backfilled using the total return price
series of their respective underlying tracking indices.

For Chinese asset owners, this study focuses on implementable global allocation
pathways under existing regulatory channels:

» Chinese investors can access offshore assets primarily via QDIl and Stock/Bond
Connect, with U.S.-listed and Hong Kong-listed products forming the core of
implementable exposures.

+ On the offshore side, we adopt MSClI index ETFs listed in the U.S. market and
convert all asset returns into RMB using the CNY/USD exchange rate to fully reflect
the impact of currency fluctuations on global allocation.

+ On the onshore side, we use the CSI 300 Index ETF to represent China’s A-share
market and China 10-year government bonds to represent fixed income.

Key regimes
In the research analysis, we look at 2 regimes:

+ Regime 1(“Normal”) — Growth supportive markets with low volatility and
diversification benefits. Markets are broadly constructive: equity returns are
typically positive, and both volatility and cross-asset correlations are lower.

+ Regime 2 (“Bear”) — Risk off markets with negative equity returns and elevated
correlations. Risk conditions deteriorate: equity returns often turn negative,
volatility and correlations rise; bonds and gold tend to be the main stabilizers.

The model uses market price behavior to identify the current market regime and the
likelihood of what comes next and adjusts portfolio weights accordingly. The traditional
Markowitz approach looks backward, using historical averages and assuming stable
relationships, without explicitly accounting for changing market regimes.

Key research findings
1. Dynamic global asset allocation facilitates better management of portfolios in an
increasingly unstable and uncertain market environment

« Market risk and diversification benefits change sharply across market
conditions, with equity returns turning negative, growing volatility, and cross asset
correlations increasing during downturns—making static diversification unreliable
exactly when protection is most needed.

- Inthe USD denominated pool, Regime 1 shows clearly positive expected
returns. In Regime 2, all equity returns turn negative, led by EM -6.76%, with
the US relatively more resilient at -3.02%.

- RMB denominated results tell the same story: equities are positive in Regime
1and negative in Regime 2, while gold and bonds are comparatively stable
across currencies.
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Figure 2 - Returns and volatility by regime

Expected Returns by Regime and Currency (monthly, %)
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Source: Tsinghua-Invesco Research, Sample period: January 2000 to September 2025.
Past performance is nota guarantee of futureresults.
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« Dynamic asset allocation can help investors to adapt more effectively to
changing market conditions and gain more: comparing with Markowitz strategy,
RS model ensured timelier rebalancing which bring higher returns.

- RS model’s annualized returns exceed 9.9% across configurations, with
highest 12.4% in RMB pool with higher risk tolerance (y=2, more aggressive).
- Markowitz benchmark often stays below 9%, sometimes near 5%.

« Global asset allocation remains essential, as portfolios restricted to a single
market (including China only portfolios) deliver lower returns and weaker risk
adjusted performance than globally diversified portfolios in out of sample tests.

- Inthe RMB cases, the RS portfolios’ returns are higher than in USD (even
larger excess returns versus Markowitz benchmark), and they also display
superior risk control (lower volatility and shallower drawdowns).

- For an RMB-based asset owner, globally diversified, regime-aware portfolios
delivered higher out-of-sample annualized returns (11.5%-12.4% depending
on y) and higher risk-adjusted performance (Sharpe 1.47-1.60) than a China-
only regime strategy (8.4%-8.7%, Sharpe 1.12-1.15).

« Defensive assets play a structurally important role during market stress:
government bonds and, to a lesser extent, gold provide stability and downside
protection in bear regimes.

- Low volatility: While rotating defensively to more exposure on bonds
and gold (bonds ~18%, gold ~35% in USD pool in Bear regime), RS keeps
annualized volatility below 10% (USD) and 8.5% (RMB), lower than Markowitz.
RS maximum drawdown is typically ~11-17%, versus Markowitz reaching
~14-25%.

2. Market based signals help investors recognize changes in market conditions early
and adjust portfolios to achieve better performance and risk control

The model reads monthly asset returns and their evolving volatility/correlations from
investable proxies (MSCI USA/Developed-ex-US/EM-ex-China/China (ETFs), 10-year
government bonds (US/CN), etc.) to infer Normal and Bear regimes?.

These market based regime signals identified from asset price behavior align closely
with major global stress events (e.g., 2008 financial crisis, 2018-2019 trade tensions,
2020 pandemic, 2022 tightening cycle), validating their ability to detect meaningful
market shifts without relying on lagged macro data (Figure 3).

Figure 3 -: Smoothed Probability of the Normal Regime
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Notes: Red line: USD denominated asset pool; Blue line: RMB denominated asset pool;
Grey shaded areas: NBER recession periods

Source: Tsinghua-Invesco Research, Sample period: January 2000 to September 2025.
Past performance is not aguarantee of future results.

3. Angand Bekaert (2002, 2004)
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» Dynamic portfolios that adjust exposure based on market regimes significantly
outperform traditional static strategies, delivering higher annualized returns,
higher Sharpe and Calmar ratios, and materially smaller drawdowns across both
USD and RMB-based portfolios.

« Forinsurance and pension funds, given longer investment horizons, tighter
regulatory constraints, and stricter drawdown limits, we recommend a more
conservative, rules-based setup:

- Refine the investable universe to reflect regulatory eligibility—separate
offshore, onshore, and “safe assets” buckets and define any concentration
and eligibility limits.

- Adjust the bear market trigger in the regime switching model as needed.
For example, if the model shows more than a 40% chance of a bear market
next month, treat it as a bear scenario and shift the portfolio into defensive
positioning earlier.

- Use higher risk aversion (y) for conservative strategies to prioritize capital
preservation.

- Embed regulatory limits as optimization constraints (e.g., caps on offshore
and risk assets), so the resulting weights are compliant by design.

« For public mutual funds, the framework should balance performance with
tradability:

- Tailor the investable universe to the fund’s style and liquidity profile, e.g.,
adjust onshore/offshore and safe asset buckets accordingly.

- Align risk settings with the product’s goal: take more risk in active or
balanced products and be more cautious in conservative ones by tightening
risk controls.

- Operationalize liquidity and cost controls as constraints: include a cash
buffer, transaction cost penalty, and minimum rebalance bands to avoid
excessive turnover and to meet redemption needs.

Future research directions

The Tsinghua RS framework (regime switching) demonstrates that regime shifts play

a decisive role in asset pricing and allocation. Even a simple two-regime classification
(Normal/Bear) can materially enhance performance. We recommend that institutions
evolve from static to dynamic allocation. Asset owners can enhance their asset allocation
methods using high-frequency market data (rather than lagging macro indicators) to
prospectively determine the “regime” of the market, and then systematically enhance the
forward-looking and adaptive nature of portfolio management.

Building on Tsinghua'’s research framework and recommendations from industry
roundtables, further directions can be considered for the future:

« Broader asset classes and ETF wrappers: Future work can expand to more
ETFs and asset classes (e.g., REITs, digital assets, multi-asset indexes) to capture
additional returns and diversification properties across regimes by:

- Enhancing diversification and strategic implementation: ETFs fit
naturally into Strategic Asset Allocation (SAA) and serve as core tools
by which investors can apply regime-aware tilts and rebalancing.
Broad-based exposure and multi-asset settings also help to reduce risk
and support risk budgeting.

- Improving execution quality: high liquidity and lower cost let portfolios
adjust quickly when regimes change, keeping the strategy scalable and
operationally clean.
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« Rate environment changes: With rate environment changing rapidly, future
research can provide more actionable best practices for low-rate environments
to help asset owners build resilient asset-allocation portfolios. The sample period
features sharp rate hikes and later stabilization; subsequent cycles may include
rate decline and re-steepening:

- When rates decline: Duration becomes a key return driver. Longer-dated
treasuries/government bonds typically benefit

- Investment implications: In past low rate cycles, challenges and
opportunities have coexisted: cash yields fall and reinvestment risk rises,
pushing new opportunities in duration, credit, equities, and other assets.
These areas warrant further exploration in model design and portfolio
implementation.

» Rising demand for cross-border investments: We note China’s ongoing
enhancements to cross-border connectivity—ETF Connect, Mutual Recognition
of Funds (MRF), Wealth Management Connect (WMC), and Bond Connect—
which create strategic investment opportunities for asset owners in China and
worldwide. Future research can be more focused on those cross-border initiatives
in China:

- China’s continued institutional opening up and maturing investor base are
lifting cross-border allocation.

- Chinese asset owners investing overseas and their diversification strategies
beyond U.S. concentration also reinforce the proliferating demand.

- Cross-border investment channels (as well as FX overlays, policy
framework) can be incorporated directly into the model.

Conclusion

This study shows that today’s global markets are more volatile and uncertain, making
traditional “set and maintain” asset allocation strategies less reliable—especially during
market downturns. By using market data directly to identify when conditions are
improving or deteriorating, the proposed dynamic approach helps investors respond
earlier and more objectively than methods based on delayed economic indicators. The
results show that portfolios adjusted based on changing market conditions consistently
achieved higher returns, better risk adjusted performance, and smaller losses during
market stress, across both U.S. dollar and renminbi portfolios. Overall, the findings
suggest that asset owners can improve long term outcomes by moving away from
static allocation and adopting a more flexible, market responsive approach to portfolio
management.
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Investment risks
The value of investments and any income will fluctuate (this may partly be the result of
exchange-rate fluctuations) and investors may not get back the full amount invested.

Important information

This document is for Professional Clients only in Dubai, Jersey, Guernsey, the Isle of Man, Continental
Europe (as defined below) and the UK; for Institutional Investors only in the United States; for
Professional/Qualified/Sophisticated Investors in Bahrain, Kuwait, Oman, Qatar, Saudi Arabia

and the United Arab Emirates; for AFPs and Qualified Investors in Chile; for Qualified Clients/
Sophisticated Investors in Israel; for Sophisticated or Professional Investors in Australia; in New
Zealand for wholesale investors (as defined in the Financial Markets Conduct Act); for Professional
Investors in Hong Kong; for Qualified Institutional Investors in Japan; in Taiwan for Qualified
Institutions/Sophisticated Investors; in Singapore for Institutional/Accredited Investors; for
Qualified Institutional Investors and/or certain specific institutional investors in Thailand; for certain
specific sovereign wealth funds and/or Qualified Domestic Institutional Investors approved by

local regulators only in the People’s Republic of China; for certain specific institutional investors in
Malaysia upon request; for certain specific institutional investors in Brunei; for Qualified Professional
Investors in Korea; for certain specific institutional investors in Indonesia; for qualified buyers in
Philippines for informational purposes only; in Canada, this document is restricted to i) accredited
investors and i) permitted clients as defined under National Instrument 45-106 and 31-103
respectively. Itis not intended for and should not be distributed to or relied upon by the public or
retail investors. Please do not redistribute this document.

Forward-looking statements are not a guarantee of future results. They involve risks, uncertainties, and
assumptions. There can be no assurance that actual results will not differ materially from expectations.

This is marketing material and not financial advice. It is not intended as a recommendation to buy or

sell any particular asset class, security, or strategy. Regulatory requirements that require impartiality of
investment/investment strategy recommendations are therefore not applicable nor are any prohibitions
to trade before publication.

By accepting this document, you consent to communicate with us in English, unless you inform us
otherwise. Data as at April 2026, unless otherwise stated.

For the distribution of this document, Continental Europe is defined as Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Italy, Ireland, Luxembourg, Netherlands, Norway, Portugal, Spain,
Sweden, and Switzerland.

All articles in this publication are written, unless otherwise stated, by Invesco professionals. Views
and opinions are based on current market conditions and are subject to change. This publication does
not form part of any prospectus. This publication contains general information only and does not take
into account individual objectives, taxation position or financial needs. Nor does this constitute a
recommendation of the suitability of any investment strategy for a particular investor.
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This publication is not an invitation to subscribe for shares in a fund nor is it to be construed as an offer
to buy or sell any financial instruments. As with all investments, there are associated inherent risks. This
publication is by way of information only. This document has been prepared only for those persons to
whom Invesco has provided it. It should not be relied upon by anyone else and you may only reproduce,
circulate and use this document (or any part of it) with the consent of Invesco. Asset management
services are provided by Invesco in accordance with appropriate local legislation and regulations.

This publication is issued:

in Hong Kong by Invesco Hong Kong Limited £ [E1% & IEH R AT, 45/F, Jardine House,
1Connaught Place, Central, Hong Kong.

- in Singapore by Invesco Asset Management Singapore Ltd, 9 Raffles Place, #18-01Republic Plaza,
Singapore 048619.

- in Taiwan by Invesco Taiwan Limited, 22F, No.1, Songzhi Road, Taipei 11047, Taiwan (0800-045-066).
Invesco Taiwan Limited is operated and managed independently.

- inJapan by Invesco Asset Management (Japan) Limited, Roppongi Hills Mori Tower 14F, 6-10-1
Roppongi, Minato-ku, Tokyo 106-6114; Registration Number: The Director- General of Kanto Local
Finance Bureau (Kin-sho) 306; Member of the Investment Trusts Association, Japan and the Japan
Investment Advisers Association.

- in Australia by Invesco Australia Limited (ABN 48 001693 232), Level 26, 333 Collins Street,
Melbourne, Victoria, 3000, Australia which holds an Australian Financial Services Licence number
239916.

This document has been prepared only for those persons to whom Invesco has provided it. It should not
be relied upon by anyone else. Information contained in this document may not have been prepared or
tailored for an Australian audience and does not constitute an offer of a financial product in Australia.
You may only reproduce, circulate, and use this document (or any part of it) with the consent of Invesco.

The information in this document has been prepared without taking into account any investor’s
investment objectives, financial situation or particular needs. Before acting on the information the
investor should consider its appropriateness having regard to their investment objectives, financial
situation, and needs.

You should note that this information:

- may contain references to dollar amounts which are not Australian dollars;

- may contain financial information which is not prepared in accordance with Australian law or
practices;

- may not address risks associated with investment in foreign currency denominated investments; and

- does not address Australian tax issues.

- inNew Zealand by Invesco Australia Limited (ABN 48 001693 232), Level 26, 333 Collins Street,
Melbourne, Victoria, 3000, Australia which holds an Australian Financial Services Licence number
239916.

This document is issued only to wholesale investors (as defined in the Financial Markets Conduct Act) in
New Zealand to whom disclosure is not required under Part 3 of the Financial Markets Conduct Act. This
document has been prepared only for those persons to whom it has been provided by Invesco.

It should not be relied upon by anyone else and must not be distributed to members of the public

in New Zealand. Information contained in this document may not have been prepared or tailored for

a New Zealand audience. You may only reproduce, circulate and use this document (or any part of it)
with the consent of Invesco. This document does not constitute and should not be construed as an offer
of, invitation or proposal to make an offer for, recommendation to apply for, an opinion or guidance on
Interests to members of the public in New Zealand. Applications or any requests for information from
persons who are members of the public in New Zealand will not be accepted.
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- inthe United States by Invesco Advisers, Inc., 1331 Spring Street NW, Suite 2500, Atlanta, Georgia
30309, USA.

- in Canada by Invesco Canada Ltd., 16 York Street, Suite 1200, Toronto, Ontario M5J OE6.

- in Austria and Germany by Invesco Management S.A., President Building, 37A Avenue JF Kennedy,
L-1855 Luxembourg, regulated by the Commission de Surveillance du Secteur Financier, Luxembourg.

- in Belgium, Denmark, Finland, France, Greecg, Italy, Ireland, Luxembourg, Netherlands, Norway,
Portugal, Spain and Sweden by Invesco Management S.A., President Building, 37A Avenue
JF Kennedy, L-1855 Luxembourg, regulated by the Commission de Surveillance du Secteur Financier,
Luxembourg.

- in Dubai, Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab Emirates by Invesco
Asset Management Limited, Index Tower Level 6 - Unit 616, P.O. Box 506599, Al Mustagbal Street,
DIFC, Dubai, United Arab Emirates. Regulated by the Dubai Financial Services Authority.

in the Isle of Man, Jersey, Guernsey and the UK by Invesco Asset Management Limited, Perpetual
Park, Perpetual Park Drive, Henley-on-Thames, Oxfordshire, RG9 1HH, United Kingdom. Authorised and
regulated by the Financial Conduct Authority.

- in Switzerland by Invesco Asset Management (Schweiz) AG, Talacker 34, 8001 Zurich, Switzerland.

in Israel by Invesco Asset Management Limited, Perpetual Park, Perpetual Park Drive, Henley-on-
Thames, Oxfordshire RG9 1HH, UK. Authorised and regulated by the Financial Conduct Authority.
This document may not be reproduced or used for any other purpose, nor be furnished to any other
person other than those to whom copies have been sent. Nothing in this document should be
considered investment advice or investment marketing as defined in the Regulation of Investment
Advice, Investment Marketing and Portfolio Management Law, 1995 (“the Investment Advice

Law”). Investors are encouraged to seek competent investment advice from a locally licensed
investment advisor prior to making any investment. Neither Invesco Ltd. nor its subsidiaries are
licensed under the Investment Advice Law, nor does it carry the insurance as required of a licensee
thereunder.
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