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Why Commodity Futures Provide Better Inflation Protection than other
Real Assets for the Return-oriented Investor

By David Greely, Ph.D, Economist and Investment Strategist, and Senior Adviser, Quantix Commodities

The threat of rising inflation is leading many investors to seek ways to protect their investments from the risk of both an
erosion of purchasing power and a decline in value driven by increasing yields. For a concerned investor, there are several
potential sources of inflation protection, but which is best?

The answer will depend on the nature of the investor. In this note, we consider two broad types of investors: the income-
oriented and the return-oriented. The income-oriented investor is primarily concerned with protecting the cash flows
provided by their fixed-income investments from an erosion of purchasing power. The return-oriented investor is primarily
concerned with protecting the value of their portfolio, which is typically heavily invested in equities, from a rise in yields.
For both types of investors, however, we believe that the best source of inflation protection should have these important
characteristics: it should provide a clean and reliable offsetting exposure to their inflation risk, it should be low cost, and it
should be liquid and transparent.

We begin by narrowing the field of potential sources of inflation protection to Real Assets, whose cash flows tend to keep
pace with inflation over time. More specifically, we look at:

1. Inflation-linked bonds

2. Physical Assets

3. Commodity-related equities
4. Commodity futures

For each of these Real Assets we consider only implementations that are low cost, liquid, and transparent. For example,
we consider US real estate investment trusts (REITs) for physical assets, rather than other more expensive, less liquid, and
less transparent physical assets like timberland.

Investors typically turn to Real Assets for inflation protection because they offer cash flows that are expected to rise with
inflation, and for the income-oriented investor, each can provide meaningful inflation protection. However, for the return-
oriented investor, meaningful inflation protection requires that total returns rise with inflation, not just cash flows.

We find that for the return-oriented investor, commodity futures provide the cleanest and most reliable form of
inflation protection, commodity-related equities provide meaningful inflation protection, and inflation-linked bonds

and physical assets are not reliable sources of inflation protection.
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AN

#2 Quantix

HA N COMMODITIES

The relationship between returns and inflation will depend on the response of monetary policy to inflation. Central banks
normally respond to rising inflationary pressures by tightening monetary policy, which leads to a rise not only in nominal
interest rates but also in real interest rates. This rise in real yields means that the returns on a Real Asset may not rise with
inflation, they may even fall. To measure the size and significance of this effect, we look at the relationship between
returns and inflation for each of these Real Assets over time, both within and across monetary policy regimes. The best
source of inflation protection should provide the return-oriented investor with a clean and reliable offsetting exposure to
inflation both within each monetary policy regime and across different monetary policy regimes.

While these findings are based on looking at the relationship between the returns of Real Assets and inflation across
monetary policy regimes over the past 50 years, they are consistent with the relationship observed during the periods of
conventional monetary policy over the past 40 years, which we show in the figures below.

The Beta coefficient represents the percentage change in total returns for a given percentage change in inflation. The R-
squared represents the percentage of the variation in total returns accounted for by variation in inflation. A higher R-
squared means that the Real Asset is a more effective hedge against inflation.

Figure 1: Relationship of total returns to inflation of different Real Assets?
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In summary, we find that for income-oriented investors who are primarily concerned with protecting their cash flows from
an erosion of purchasing power, all four of these types of Real Assets can provide meaningful inflation protection. However,
for return-oriented investors who are primarily concerned with protecting against a decline in the value of their portfolio,
commodity futures have the best ability to hedge the inflation risk exposure of the typical equity portfolio among the Real
Assets that we consider.

In short, for return-oriented investors, commodity futures are the real asset.

1 Bloomberg Barclays US TIPS Total Return Index: March 1997 — September 2008, January 2015 — February 2020. Bloomberg US REITs Index Total
Return Index: December 1993 — September 2008, January 2015 — February 2020. S&P 500 Energy Total Return Index: September 1989 — September
2008, January 2015 — February 2020. Bloomberg Commodity Index and S&P GSCI Total Return Indices: January 1980 — September 2008, January
2015 — February 2020

Investment in a private fund and related investment vehicles is speculative and involves risk, including the risk that the entire amount invested may be lost.

June 2021 Private And Confidential Not Intended For Redistribution | 2



AN

#2 Quantix

HA N COMMODITIES

Inflation and Monetary Policy Regimes over the past 50 years

While most investors’ experience is of the relatively low and stable rates of inflation of the last few decades, their concern
about the threat of inflation is colored by the more distant memories of the Great Inflation of the 1970s. Investors want
inflation protection that will be robust across different monetary regimes and inflation episodes, as well as within them.
Therefore, we examine the relationship between Real Asset returns and inflation both within and across different
monetary regimes.

The history of US monetary policy over the past half century can be broadly characterized as consisting of three regimes:
the passive approach of the 1970s, the more active approach ushered in by Fed Chairman Paul Volcker in 1979, and the
use of unconventional monetary policy tools when interest rates hit their lower bound at zero after the Global Financial
Crisis in 2008 and following the onset of the Covid-19 pandemic (gray shaded areas in the figure below).

Figure 2: US Monetary Policy Regimes, January 1970 — March 2021
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Within each monetary policy regime, we measure inflation using the Personal Consumption Expenditures (PCE) price index
and we look at the relationship between total returns and inflation, both Headline and Core (excluding food and energy).
Headline inflation tells us about inflation as experienced by investors and measures the erosion of the purchasing power
of their cash flows. Core inflation tells us about the underlying “trend” rate of inflation, and it can provide a simple measure
of inflation expectations.

This leads us to use a simple measure of “unexpected inflation”: the difference between realized inflation over the past
year and the rate of Core inflation one year ago. The Core-PCE price index is also important because it is the measure that
the Federal Reserve watches most closely, and so a rise in Core-PCE inflation is more likely to lead to a tightening of
monetary policy.

In the following sections, we examine each Real Asset in turn. We begin with inflation-linked bonds.

Investment in a private fund and related investment vehicles is speculative and involves risk, including the risk that the entire amount invested may be lost.
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Inflation-linked bonds: US Treasury Inflation-Protected Securities (TIPS)?

Inflation-linked bonds provide a straightforward demonstration that the relationship of cash flows to inflation can be very
different from that of total returns to inflation. In the case of Treasury Inflation-Protected Securities (TIPS) — the US
inflation-linked bond — cash flows (both coupon and principal) are constructed to mechanically increase with CPI inflation,
making them a reliable source of inflation protection for the income-oriented investor.

However, we expect that the response of monetary policy to inflationary pressure can (and does) transform inflation risk
into real yield risk, which will put downward pressure on TIPS prices and returns during periods of rising inflation, making
them an unreliable source of inflation protection for the return-oriented investor.

Because the pass-through of inflation risk into real yield risk is determined by the conduct of monetary policy and investor
expectations of the conduct of monetary policy, we expect that the relationship between the returns of this Real Asset
and inflation can change over time, particularly across different monetary policy regimes. Therefore, it is important to
look for the stability of the relationship to inflation across monetary regimes as well as within them, which we will do now.

The track record of US TIPS is consistent with these expectations. TIPS were not created until 1997, so they do not have a
track record within the Great Inflation of the 1970s. However, outside of the recent periods of unconventional monetary
policy with interest rates at their zero lower bound, TIPs returns have shown only a weak relationship to Headline inflation,
and a negative relationship to Core inflation.

This can be seen with the dark blue trendline on Figure 3, which is essentially flat. The shaded region shows the uncertainty
around the estimate of the predicted relationship, indicating a weak relationship between returns and inflation.

Figure 3: TIPS total returns vs Headline and Core inflation, March 1998 — March 2021
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During the recent periods of unconventional monetary policy, TIPS have shown a strong positive correlation to inflation
as illustrated by the gray trendline in Figure 3. This highlights the role of real yield effects and monetary policy on TIPS
effectiveness as a source of inflation protection.

In these periods the Fed has used zero interest rate policy and forward guidance in an effort to anchor expectations of
nominal interest rates. With nominal yields anchored, rising inflation expectations leads to declining real yields, which
would cause TIPs returns to rise with inflation, as we observe. This positive correlation is also consistent with the Fed using
unconventional monetary policy tools like quantitative easing to put downward pressure on real yields in an effort to
reflate the economy during these periods.

1 Bloomberg Barclays US TIPS Total Return Index. Monthly data beginning in March 1997.
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Regardless of the reason, what we see is that while the relationship between TIPS returns and inflation may be strong
within a certain period of time or monetary policy regime, it has not been stable over time and across monetary policy
regimes. It is therefore an unreliable source of inflation protection for the return-oriented investor.

Physical assets: US Real Estate Investment Trusts (REITs)?

Physical assets such as US Real Estate Investment Trusts (REITs) also deliver cash flows that tend to rise with inflation, and
so we expect that the relationship between their returns and inflation will be similar to that of inflation-linked bonds.
However, unlike TIPS the connection between cash flows and inflation is not direct, and it could be muddied by the impact
of a slowdown in economic growth (due to a tightening of monetary policy in response to the inflationary pressures) on
the revenues of the physical asset.

Overall, we see a very similar pattern in the relationship between REITs returns and inflation to what we saw in TIPS.
Outside of the recent periods of unconventional monetary policy, REITs returns have not risen with either Headline or
Core inflation, which makes them a poor source of inflation-protection for the return-oriented investor.

Figure 4: REITs total returns vs Headline and Core inflation, December 1994 — March 2021
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It is also worth reiterating that while REITs are a low cost, liquid, and transparent way to use a physical asset as a source
of inflation protection, many of the physical assets that investors may consider are not. Many physical assets are expensive,
illiquid, and not transparent. For return-oriented investors this creates the additional problem that even if their value rises
during a period of rising inflation (which it does not reliably do), it will be difficult to sell or to accurately price the asset in
order to offset the losses in the other parts of the portfolio.

Commodity-related equities: S&P500 Energy Sector?

We would expect the cash flows of commodity-related equities to rise with inflation, along with the rise in commodity
prices and that is largely the experience in energy-related equities in recent US history. Furthermore, because commodity
price movements are much more volatile than movements in the overall price level, the cash flow movements may be
able to more than offset the real yield effect that plagues TIPS and REITs.

2 Bloomberg US REITs Index Total Return Index. Monthly data beginning in December 1993.
3 S&P 500 Energy Total Return Index. Monthly data beginning in September 1989.
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As we see below, commodity-related equity returns have had a fairly consistent relationship with inflation over the past
few decades.

Figure 5: S&P Energy sector total returns vs Headline and Core inflation, September 1990 — March 2021
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To the extent that commodity-related equities can be viewed as just a claim to the revenues from a relatively certain level
of commodity production, one could think of replicating them with a set of commodity futures. However, we know that a
company is much more complicated than this: supply is uncertain and prone to shocks, costly investment is required to
secure new production, and cost increases may squeeze margins and earnings even as commodity prices rise.

While these issues have not been important in recent decades, we can easily imagine scenarios in which earnings are hurt
by declining supply volumes, rising costs, and compressed margins even as commodity prices rise. For example,
commodity prices could be rising at the same time that increased environmental regulations curtail production and raise
costs. Net, we expect that over time a commodity-related equity will be less reliable as a source of inflation protection
than a commodity futures index.

Commodity futures: Bloomberg BCOM and S&P GSCI commodity indices*

A commodity futures index provides exposure to a basket of commodity prices. Inflation is just a rise in the overall level
of prices in the economy. We have every reason to expect that a basket of commodity prices will be reliably related to the
overall basket of prices in the economy because the basket of commodity prices includes the prices of food, energy, and
materials — prices whose changes flow through to all the other prices in the economy. We would therefore expect a
commodity futures index to be a reliable source of inflation protection.

This close connection of commaodity futures to commodity prices and therefore to the overall level of prices in the economy
is crucial for avoiding the real yield risk that we see with other Real Assets. Because commodity futures give direct exposure
to the commodity price, the real yield primarily affects the futures through the commodities price. This means that as long
as the commaodity prices remain linked to the overall price level, any real yield effect on the commodity price will also be
present in the overall price level of the economy.

Consequently, for commodities that are central to the economy (like food, energy, and materials) the real yield effect is
minimal. For a commodity that is less central, like gold, real yield effects create relative price movements that make gold
behave more like TIPS in relation to inflation.

4 Bloomberg Commodity Index and S&P GSCI Total Return Indices. Monthly data beginning in January 1970.
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June 2021 Private And Confidential Not Intended For Redistribution | 6



2 Quantix

COMMODITIES

Therefore, we expect that the direct price-to-price connections between the returns of commodity futures and inflation
will be cleaner and more reliable than those of other Real Assets. The track records of commodity indices are consistent
with these expectations. The S&P GSCl and Bloomberg Commaodity indices both have track records extending back to the
Great Inflation of the 1970s (although the composition of the indices has changed, notably with the addition of energy
futures in the 1980s), and both indices exhibit behavior in line with our expectations.

The first takeaway from the figures below is that the response of these two commodity futures indices to inflation, both
Headline and Core, has been strong and remarkably stable across the three monetary policy regimes over the past 50 years.
The trend line of total returns to inflation surprises for both indices have quite similar slopes during both the Great Inflation
of the 1970s (orange) and under the conventional monetary policy that followed (dark blue). Further, commodity futures
prices, much like the other Real Assets, have had even higher inflation sensitivity during the period of unconventional
monetary policy at the zero lower bound on interest rates following the Global Financial Crisis in 2008 (gray line).

Figure 6: S&P GSCl and BCOM total returns vs Headline and Core inflation, January 1971 — March 2021
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These figures show the robustness of commodity futures indices in providing a clean and reliable offsetting exposure to
inflation. While these indices potentially have a low explicit cost, they can also come at a low implicit cost in terms of their
expected returns because investors who are long commodity futures can also receive a risk premium.

The desire of producers to hedge in many of the commodity markets is typically larger than the desire of consumers to
hedge, and so producers must pay a risk premium to get investors to take the commodity price risk that producers want
to hedge. Investors can then insure against inflation through a basket of commodities futures, taking the other side of the
trade from the commodity producers, and receiving a risk premium rather than paying one. That is, investors can get paid
to insure themselves against inflation.

Conclusion

Real Assets are potentially attractive sources of inflation protection because they offer cash flows that rise with inflation,
providing a more stable “real” (or inflation adjusted) stream of income. For the income-oriented investor, this makes Real
Assets an attractive choice, including all four types examined here.

For return-oriented investors, the key risk from inflation is that it will cause a decline in the value of their portfolio, which
is typically heavily invested in equities. While commodity-related equities are a reasonable second choice, the investor
already has substantial equity risk. Commodity futures demonstrate the greatest ability to hedge the inflation risk of all of
the four Real Assets examined, both within different monetary regimes and across them.

For the return-oriented investors, commodities are the real asset.

Investment in a private fund and related investment vehicles is speculative and involves risk, including the risk that the entire amount invested may be lost.
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Biography

David Greely has over 25 years of experience creating and communicating the insights and investment content necessary
to solve his clients’” most meaningful investment and risk management problems. He creates these insights through
original research using economic reasoning backed by robust empirical analysis and communicates them with clients
through written reports, discussions, and conference presentations, including thousands of client meetings over the years
with key decision-makers and their staff at pension funds, sovereign wealth funds, hedge funds, investment banks,
government agencies, and major corporations around the world.

David is an economist and investment strategist. He is the Senior Economic Advisor
at Abaxx Technologies, where the team is preparing to launch a next generation
commodity futures exchange and clearinghouse through Abaxx Exchange, which will
support the Abaxx Smarter Markets vision by facilitating the energy transition to
lower carbon emissions and increasing transparency around ESG-related metrics.

Until 2017, David was a Portfolio Strategist at Bridgewater Associates, where he was
one of the senior members of the research team selected by the ClIOs to advise and
to conduct custom research projects for clients, applying Bridgewater’s investment
principles and processes to the investment challenges of these large, sophisticated
institutional investors.

Prior to joining Bridgewater in 2012, David was a Managing Director in Global
Investment Research at Goldman Sachs, where he was the Chief Commodities
Strategist and Head of Energy Research. In his research, he created conceptual
frameworks and analytical models capturing the relationships between commodity prices, supply and demand
fundamentals, financial market positioning, and the economic environment. He authored numerous original research
studies on commodities as an asset class and on the role of commodities in investment portfolios while also publishing
regular market commentary, price forecasts, and trading recommendations for the energy and gold markets. David has
also worked as a Research Economist at the Federal Deposit Insurance Corporation (FDIC) in Washington DC, and as a
lecturer in Economics at the University of Chicago.

He completed his A.B. in Economics and Chemistry with Honors from the University of Virginia, where he was an Echols
Scholar. David earned his Ph.D. in Economics from the University of Chicago as a Century Fellow, writing his dissertation
under Nobel Laureates Robert Lucas, Jr. and Gary Becker.
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Quantix Commodities LP Don Casturo
16 Old Track Road, Suite A Founding Partner, Chief Investment Officer
Greenwich, CT, 06830
Tom Glanfield
t: +1.203.864.3388 Founding Partner, Portfolio Manager

info@guantixcommodities.com

Daniel Cepeda
QUANTIXCOMMODITIES.COM Founding Partner, Portfolio Manager

Daniel Cole
Global Head of Business Development

Important Disclosures

The enclosed material is confidential and not to be reproduced or redistributed in whole or in part without the prior
written consent of Quantix Commaodities LP (“Quantix”). The information in this material is only current as of the date
indicated, and may be superseded by subsequent market events or for other reasons. Any statements of opinion
constitute only current opinions of Quantix, which are subject to change and which Quantix does not undertake to update.
Statements concerning financial market trends are based on current market conditions, which will fluctuate. No
representation is being made that the investment theses posited in this presentation are or have been profitable or that
they will be profitable in the future. Nothing herein constitutes an offer to sell, or solicitation of an offer to purchase, any
securities. Any offer of securities may be made only by means of a formal confidential offering memorandum that includes
a comprehensive list of potential risk factors. Parties should independently investigate any investment strategy or
manager, and should consult with qualified investment, legal and tax professionals before making any investment.

Investment in a private fund and related investment vehicles is speculative and involves risk, including the risk that the
entire amount invested may be lost.

Third-Party Source Disclosure

Some information contained herein has been obtained from third party sources and has not been independently verified
by Quantix. Quantix believes such information to be accurate, but makes no representations as to the accuracy or the
completeness of such third-party information.
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