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Portfolio Positioning During High Inflation

Asset owners have become accustomed to investing amid relatively low inflation during
the last three decades. But with inflation at its highest level since 1981 and prices
continuing to rise, it’s possible that inflation could remain elevated for the next several
years. Given such a scenario, what are the implications on portfolio returns that asset
owners should consider? To address this question, we conducted an analysis of historical
and projected portfolio returns, assuming inflation remains elevated for the next five
years, incorporating varying allocation parameters. Our analysis was underpinned by our
Capital Market Assumptions (CMAs) projected over a period of five years (rather than
our typical 10-year projections) and demonstrated that increasing allocations to real

CIO assets with a positive direct exposure to inflation could potentially help investors better
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Historical and Forecast Outcomes

Studies show that stocks and bonds typically experience negative real returns in periods of high inflation, while real assets, like commodities,
perform much better'. Our evaluation of asset class performance between 1973 and 2021 found that equities and bonds delivered subdued
returns during high-inflation regimes, particularly compared to commodities. Figure 1 shows that both equities and bonds produced
negative real returns in periods where inflation was above 4%, while inflation-hedging assets, such as Treasury Inflation-Protected Securities
(TIPS), Real Estate Investment Trusts (REITs), precious metals, and commodities provided positive real returns. Commodities in particular
stood out with markedly improved nominal and real returns in the high-inflation regime versus the low-inflation regime.

Figure I: Historical Return Outcomes in Low- and High-Inflation Regimes Q2 1973-04 202!
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Sources: Datastream, Bloomberg, FactSet, PGIM Quantitative Solutions. Data as of 12/31/2021.

In addition to divergent outcomes for asset class returns in high- and low-inflation regimes, the correlation of asset classes diverged

notably amid low- and high-inflation environments, as presented in Table 1. For example, a positive correlation of 0.3 was seen between
US Treasuries and equities during periods of high inflation, and a negative correlation of -0.3 during periods of lower inflation. Similarly,
commodities exhibited a positive correlation of 0.3 with equities during low-inflation periods, but in high-inflation periods they provided a
diversifying exposure to equities with a correlation of -0.3.

! Defining a high-inflation regime as one where the annual price level is growing at greater than 4%.
Neville, Henry, Teun Draaisma, Ben Funnell, Campbell Harvey, and Otto van Hemert. “The Best Strategies for Inflationary Times.” (2021). Available at: https://ssrn.com/abstract=3813202
Ahmed, Sameer, Stephen Brundage, Edward Campbell, Rory Cummings, Manoj Rengarajan, and
Yesim Tokat-Acikel. “Is Inflation About to Revive? Real Assets can Help Insulate your Portfolio.” (2021). Available at: https://www.pgimquantitativesolutions.com/research/inflation-about-to-revive
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Table I: Conditional Correlations by Inflation Regime - 02 1973-04 202!

Low Inflation (Yellow)/Elevated Inflation (Blue)

Asset Class US Treasuries US Investment Grade Bonds US Equities TIPS Commodities Precious Metals

US Treasuries . 0.84 ; 0.89 -0.14 Wk -0.01

US Investment

Grade Bonds 0.46 . 5 b -0.17 o -0.01
US Equities -0.26 . b -0.30

TIPS 0.68 . 0.05

Commodities -0.29

REITs -0.08

Precious Metals 0.09 0.18 -0.02 0.29 0.32 0.08 1.00

Sources: Datastream, Bloomberg, FactSet, PGIM Quantitative Solutions. Data as of 12/31/2021.

Table 2 summarizes our five-year CMA forecast outcomes. US equities, US Treasuries, and investment grade bonds all showed deterioration
in expected returns in a high-inflation regime compared to a low-inflation regime. Conversely, all real assets produced improved returns in
the high-inflation regime.

Table 2: Five-Year Capital Market Assumptions for Low- and High-Inflation Regimes

Low-Inflation Regime High-Inflation Regime Difference in Forecast

Asset Class Annualized Return Volatility Return/Risk Annualized Return Volatility Return/Risk

1. US Equities 7.0% 16.0% 0.50 5.5% 17.6% 0.27 -1.5%
2. US Treasuries 2.1% 5.4% 0.36 1.4% 6.9% -0.11 -0.7%
3. US Investment Grade Bonds 2.8% 6.4% 0.43 1.5% 11.7% -0.02 -1.3%
4. Commodities 2.4% 14.8% 0.22 8.9% 24.5% 0.39 6.5%
5. TIPS 2.3% 5.0% 0.44 3.9% 9.0% 0.21 1.6%
6. REITs 5.1% 18.6% 0.35 6.5% 16.8% 0.33 1.4%
7. Precious Metals 4.2% 13.7% 0.36 10.7% 30.4% 0.43 6.5%
Additional Assumptions

Inflation 2.5% 5.0% 2.5%
Cash Rate in 5 Years 0.5% 4.8% 4.3%
10 Yr Treasury Yield in 5 Years 1.8% 6.1% 4.3%

Sources: Datastream, Bloomberg, FactSet, PGIM Quantitative Solutions. Data as of 12/31/2021.

Given the impact inflation can have on asset class returns, we evaluated the historical and forecast portfolio outcomes of a balanced
portfolio (55% equities, 35% bonds, and a 10% allocation to a basket of real assets consisting of TIPS, commodities, and REITs) and a real
asset portfolio (equally weighted between TIPS, commodities, and REITs) during periods of lower and higher inflation.

The results for the balanced portfolio showed significantly lower risk-adjusted returns in the high-inflation regime, both on a forecast and
historical basis, with negative real return outcomes. As expected, the real asset portfolio had materially better return outcomes in the higher-
inflation regime. Likewise, it had much better performance in the higher-inflation regime than the benchmark balanced fund portfolio on
both a historical and forecast basis.
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Optimized Allocations

We then built optimized portfolios in order to generate more attractive forecast outcomes relative to benchmarks. For the balanced
allocation, we created two portfolios: one with fairly tight allocation constraints, and one with more relaxed individual asset and group
constraints. We also allowed an off-benchmark allocation to precious metals for both the balanced and the real asset portfolios, given their
attractive inflation exposure.

Given the stronger forecast returns for US equities relative to fixed income and real assets in the low-inflation scenario, the optimized
balanced portfolio sought to enhance return while maintaining risk-adjusted return by allocating more to equities under both sets of
constraints and reducing allocations to both fixed income and real assets.

Results for the optimized balanced portfolios under the elevated-inflation regime are materially different than in the low-inflation scenario,
particularly in the case of more relaxed constraints, indicating that in an environment of elevated inflation, there is an argument to be made
for broader constraints that allow for a greater weighting to real assets.

Results for the optimized real asset portfolio do not provide returns that are as attractive as the balanced portfolio for a low-inflation
regime. However, amid a high-inflation regime, the expected and historical outcomes are superior to those of the balanced portfolio.

The optimization increases the expected return significantly by allocating to precious metals and REITs and away from TIPS and
commodities. For detailed analysis, weighting, and return characteristics of these optimizations, see our white paper, Portfolio Implications

of a Higher US Inflation Regime.

Putting it all Together:

A prolonged period of higher inflation has important implications for investor outcomes. Strategic allocations like a 60/40 split between
equities and nominal bonds have historically delivered negative real returns in periods of elevated inflation. Our forward-looking CMA
framework incorporating an assumption of 5% inflation for the next five years also indicates that it could be challenging for a traditional
balanced portfolio concentrated in stocks and bonds to deliver positive real returns. The good news is that there are public market allocation
options to real assets that perform materially better than stocks and nominal bonds in higher-inflation regimes, both on a historical and
forward-looking basis. While a 100% allocation to real assets may not be palatable or possible for many asset owners, adjusting portfolio rules
to allow greater allocations to real assets can potentially and meaningfully improve expected portfolio outcomes in an elevated inflation regime.
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For Professional Investors only. All investments involve risk, including the possible loss of capital. Past performance is not a guarantee or a reliable indicator of future results.

These materials represent the views and opinions of the author(s) regarding the economic conditions, asset classes, securities, issuers or financial instruments referenced herein and are

not necessarily the views of PGIM Quantitative Solutions. PGIM Quantitative Solutions LLC (PGIM Quantitative Solutions or PGIM Quant), formerly known as QMA LLC, is an SEC-registered
investment adviser and a wholly-owned subsidiary of PGIM, Inc. (PGIM) the principal asset management business of Prudential Financial, Inc. (PFI) of the United States of America. Registration
with the SEC does not imply a certain level of skill or training. PFl of the United States is not affiliated in any manner with Prudential plc, which is headquartered in the United Kingdom or with
Prudential Assurance Company, a subsidiary of M&G plc, incorporated in the United Kingdom.

Any reproduction of these materials, in whole or in part, or the divulgence of any of the contents hereof, without prior consent of PGIM Quantitative Solutions is prohibited. Certain information
contained herein has been obtained from sources that PGIM Quantitative Solutions believes to be reliable as of the date presented; however, PGIM Quantitative Solutions 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 Quantitative Solutions 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. The underlying assump-
tions and our views are subject to change. 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 Quantitative Solutions and its affiliates may make investment decisions that are inconsistent with the views and opinions expressed herein, including for
proprietary accounts of PGIM Quantitative Solutions or its affiliates.

This material may contain examples of the firm’s internal ESG research program and is not intended to represent any particular product’s or strategy’s performance or how any particular product
or strategy will be invested or allocated at any particular time.

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 regu-
lated 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 provi-
sions, 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 11). PGIM Quantitative Solutions, PGIM Limited and/or PGIM Netherlands B.V. are indirect, wholly-owned subsidiaries of PGIM. These
materials are not intended for distribution to, or use by, any person in any jurisdiction where such distribution would be contrary to local or international law or regulation.

In Japan, investment management services are made available by PGIM Japan, Co. Ltd., (“PGIM Japan”), a registered Financial Instruments Business Operator with the Financial Services
Agency of Japan. 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. 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
Sections 305 of the SFA. In South Korea, information is issued by PGIM Quantitative Solutions, which is licensed to provide discretionary investment management services directly to South
Korean qualified institutional investors.

These materials are for informational and educational purposes. In providing these materials, PGIM Quantitative Solutions is not acting as your fiduciary.
PGIM, PGIM Quantitative Solutions, the PGIM Quantitative Solutions logo and the Rock design are service marks of PFl and its related entities, registered in many jurisdictions worldwide.
PGIM Quantitative Solutions — 20220518-102
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