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US Stock-Bond Correlation: Three Historical Regimes
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Note: Stock-bond correlation calculated with 5y-centered, rolling window of monthly stock and bond total returns.
Source: DataStream, FRED, NBER, PGIM IAS, Robert J. Shiller online data. For illustrative purposes only.
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A Further Look at Historical Relationships

As multi-asset managers, we are also interested in the historical correlation between other assets, relative to equities, to consider other
possible hedging assets:

= For example, during the period from 1985 to 1995, Commaodities and Gold both exhibited negative correlation to equities at a time when stock
and bond correlations were positive.

Correlation of Stocks vs:

Time Period Bonds Commodities REITs Gold
1970s* 023 021 0.06
1980-1985 029 066

1985-1990 075

1990-1995 0.04 036 0.24
1995-2000 000 | 022 | 000
2000-2005 0.14 036 0.04
2005-2010 053 | 080 | o007
2010-2015 048 0.58 013
2015-2020 074 0.04

e

For informational purposes only. The asset class returns are represented by the following indices: S&P 500 Index (stocks), Barclays U.S. Treasury Index (bonds), Bloomberg Commodity Index (commodities), Dow Jones US REIT Index (REITs), Gold Futures (gold).
Capital market assumptions are subject to change. QMA’s capital market assumptions (i.., long-term risk and return expectations for each of the asset classes) are based on our analysis of long-term historical performance numbers, current market conditions, and
fundamental and economic factors. There are no guarantees that these expectations will be met, and past performance is not a guarantee or reliable indicator of future results. Please see Important Information for disclosures regarding the information contained
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Stock-Bond Correlation, Macroeconomic Conditions, and Economic Policy Drivers

Macroeconomic Conditions Macroeconomic Conditions
e High and variable risk-free rates e Low and stable risk-free rate
e High and variable inflation e Low and stable inflation
o Negative growth-rates correlation e Positive growth-rates correlation
e Equity risk premium and bond risk premium move e Equity risk premium and bond risk premium move
together apart
Economic and Policy Drivers Economic and Policy Drivers
e Monetary surprises e Rules-based monetary policy
e Unsustainable fiscal policy e Sustainable fiscal policy
¢ Interdependent fiscal and monetary policy ¢ Independent fiscal and monetary policy
e Supply shocks e Demand shock
Past Regimes Past Regimes
e 1965-2000 o 1950-1965 & 2000-present
POSITIVE ‘ NEGATIVE
Stock-Bond Correlation Regime Stock-Bond Correlation Regime

Source: PGIM IAS. For illustrative purposes only.
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Stock-Bond Correlation & Portfolio Construction Tradeoffs
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Note: Portfolio performance based on 1000 simulated monthly returns, with monthly rebalancing. Stock and bond returns are assumed to be jointly normal, with annualized expected returns of 10%/y and 5%/y, and
annualized volatilities of 12% and 6%, respectively. Source: PGIM IAS. For illustrative purposes only.
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e
QMA’s CMAs Based on Potential Stock-Bond Correlation Scenarios

Scenario (A): Continued monetary policy independence; negative stock-bond correlation regime remains intact

 Transparent policymaking keeps: interest rate volatility subdued; economic growth and interest rates positively correlated and risk premia driven by short-term,
risk-on/risk-off, market dynamics rather than trending higher in tandem. Along this path, conditions for continued negative stock-bond correlation remain intact.

 This would be consistent with our view in the current QWA CMA's with expectations for continued low inflation and a continuation of low policy rates by the
Federal Reserve.

Scenario (B): Shifting Fed priorities and expansionary fiscal policy; a shift to positive stock-bond correlation

 Greater policy coordination could lead to a shift to a negative correlation between economic growth and interest rates as the Fed tries to continually spur
growth, not to react to it,

+ This scenario seems more plausible now than in the recent past given the historical level of fiscal stimulus in 2020 and 2021 accompanied by a Fed committed
to low policy rates through 2023.

Scenario (C) Sustainability worries and an accommodative Fed; positive correlation in a challenging environment

»  Acomplicit Fed willing to sacrifice its inflation-fighting credibility would likely produce greater interest rate volatility and higher risk premia. These forces would
likely lead to positive stock-bond correlation in the context of a much more challenging economic and market backdrop.

» While a Fed departure from its hard won inflation fighting credibility seems like a low probability, there is of course historical precedent in the 1970’s and early
1980’s.

Source: PGIM IAS.
PGIM's Institutional Advisory & Solutions (IAS) team conducts bespoke, quantitative client research that focuses on strategic asset allocation, and portfolio and asset class analysis across both public and private markets.
For informational purposes only.
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Building CMA’s For Different Regimes of Stock/Bond Correlation

= To build sample portfolios for each of the potential scenarios presented by IAS, we modify our CMA assumptions for scenarios B and C, while
maintaining our current forecasts for scenario A.

= All scenarios assume current initial conditions (i.e., low initial yields and valuation premia (discounts))

Annualized Nominal Return Assumptions

Scenario A,
Assets/Assumptions Current CMA's Scenario B Scenario C
Cash 0.46% 2.01% 4.56%
U.S. Equities 5.82% 5.66% 7.42%
U.S. Treasuries 1.83% 1.26% 0.65%
Commodities 1.32% 2.86% 5.41%
REITs 6.03% 6.85% 10.13%
Gold 4.01% 5.55% 8.10%
Expected Inflation 2.30% 4.00% 8.00%
Policy Rate in 10 years 0.91% 4.00% 9.10%
10 yr Yield in 10 Years 2.09% 4.64% 9.94%
Correlation/Risk Data 1980 - 2020 1978 - 2020 1978 - 1995

Source: QVA.

For informational purposes only. The asset class returns are represented by the following indices: S&P 500 Index (U.S. Equities), Barclays U.S. Treasury Index (U.S. Treasuries), Bloomberg Commodity Index (Commaodities), Dow Jones US REIT Index (REITs), Gold Futures
(Gold). Capital market assumptions are subject to change. QMA’s capital market assumptions (i.e., long-term risk and return expectations for each of the asset classes) are based on our analysis of long-term historical performance numbers, current market conditions, and
fundamental and economic factors. There are no guarantees that these expectations will be met, and past performance is not a guarantee or reliable indicator of future results. Please see Important Information for disclosures regarding the information contained herein.
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Disclosures

For Professional Investor Use Only. All investments involve risks, including possible loss of principal. Past performance is not indicative of future results.

These materials are for informational or educational purposes only. The information is not intended as investment advice and is not a recommendation about managing or investing assets. In providing these materials, PGIM is not
acting as your fiduciary.

PGIM, Inc., the principal asset management business of Prudential Financial, Inc. (PFl), and is an investment adviser registered with the US Securities and Exchange Commission (SEC). Registration with the SEC does not imply a
certain level of skill or training. PGIM is a trading name of PGIM, Inc and its global subsidiaries.In the United Kingdom, information is issued by PGIM Limited with registered office: Grand Buildings, 1-3 Strand, Trafalgar Square,
London, WC2N 5HR. PGIM Limited is authorised and regulated by the Financial Conduct Authority (“FCA”) of the United Kingdom (Firm Reference Number 193418). In the European Economic Area (“EEA”), information is issued by
PGIM Netherlands B.V. with registered office: Gustav Mahlerlaan 1212, 1081 LA Amsterdam, The Netherlands. PGIM Netherlands B.V. is, authorised by the Autoriteit Financiéle Markten (“AFM”) in the Netherlands (Registration
number 15003620) and operating on the basis of a European passport. In certain EEA countries, information is, where permitted, presented by PGIM Limited in reliance of provisions, exemptions or licenses available to PGIM Limited
under temporary permission arrangements following the exit of the United Kingdom from the European Union. These materials are issued by PGIM Limited and/or PGIM Netherlands B.V. to persons who are professional clients

as defined under the rules of the FCA and/or to persons who are professional clients as defined in the relevant local implementation of Directive 2014/65/EU (MiFID I1). In Singapore, information is issued by PGIM (Singapore) Pte.
Ltd. (PGIM Singapore), a Singapore investment manager that is licensed as a capital markets service license holder by the Monetary Authority of Singapore and an exempt financial adviser (registration number: 199404146N). These
materials are issued by PGIM Singapore for the general information of “institutional investors” pursuant to Section 304 of the Securities and Futures Act, Chapter 289 of Singapore (the “SFA”) and “accredited investors” and other
relevant persons in accordance with the conditions specified in Section 305 of the SFA. In Japan, information is presented by PGIM Japan, Co. Ltd., ("PGIM Japan"), a registered Financial Instruments Business Operator with the
Financial Services Agency of Japan. In South Korea, information is issued by PGIM, Inc., which is licensed to provide discretionary investment management services directly to South Korean qualified institutional investors on a cross-
border basis. In Hong Kong, information is presented by representatives of PGIM (Hong Kong) Limited, a regulated entity with the Securities and Futures Commission in Hong Kong to professional investors as defined in Part 1 of
Schedule 1 (paragraph (a) to (i) of the Securities and Futures Ordinance (Cap.571). PGIM, Inc. is exempt from the requirement to hold an Australian Financial Services License under the Corporations Act 2001 in respect of financial
services. PGIM, Inc. is exempt by virtue of its regulation by the Securities and Exchange Commission under the laws of the United States of America, including applicable state laws and the application of ASIC Class Order 03/1100.
The laws of the United States of America differ from Australian laws.

These materials represent the views, opinions and recommendations of the author(s) regarding the economic conditions, asset classes, securities, issuers or financial instruments referenced herein. Distribution of this information to
any person other than the person to whom it was originally delivered and to such person’s advisers is unauthorized, and any reproduction of these materials, in whole or in part, or the divulgence of any of the contents hereof, without
prior consent of PGIM is prohibited. Certain information contained herein has been obtained from sources that PGIM believes to be reliable as of the date presented; however, PGIM cannot guarantee the accuracy of such information,
assure its completeness, or warrant such information will not be changed. The information contained herein is current as of the date of issuance (or such earlier date as referenced herein) and is subject to change without notice.
PGIM has no obligation to update any or all of such information; nor do we make any express or implied warranties or representations as to the completeness or accuracy or accept responsibility for errors. These materials are not
intended as an offer or solicitation with respect to the purchase or sale of any security or other financial instrument or any investment management services and should not be used as the basis for any investment decision. No liability
whatsoever is accepted for any loss (whether direct, indirect, or consequential) that may arise from any use of the information contained in or derived from this report. PGIM and its affiliates may make investment decisions that are
inconsistent with the recommendations or views expressed herein, including for proprietary accounts of PGIM or its affiliates. Any projections or forecasts presented herein are as of the date of this presentation and are subject to
change without notice. The materials herein do not take into account individual client circumstances, objectives, or needs and are not intended as recommendations of particular securities, financial instruments or strategies

to particular clients or prospects. No determination has been made regarding the suitability of any securities, financial instruments or strategies for particular clients or prospects. For any securities or financial instruments mentioned
herein, the recipient(s) of this report must make its own independent decisions.

Prudential Financial Inc. (PFI) of the United States is not affiliated in any manner with Prudential plc, incorporated in the United Kingdom or with Prudential Assurance Company, a subsidiary of M&G plc, incorporated in the United
Kingdom. The PGIM logo and the Rock design are service marks of PFI and its related entities, registered in many jurisdictions worldwide.

© 2021 PFI and its related entities.
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