Jordan Brooks
Principal

Q4 2023

Driving with the
Rear-View Mirror

Will we see a repeat of the past
decade of U.S. equity returns?

Executive Summary

U.S. equities enjoyed a banner decade through the end of the second quarter of
2023.* Can they do it again?

In this note, I decompose U.S. equity market excess-of-cash returns into four
components—dividend yield, real earnings growth, multiple expansion, and the
real return on cash—to analyze what assumptions investors need to have about
the next ten years to expect a repeat of the past decade, or even historically
average performance.

1 U.S.Equities refers to the S&P 500 and cash to the ICE BofA Merrill Lynch U.S. 3-Month Treasury Bill
throughout (both gross of any fees). Please refer to the end of this piece for index definitions. Past performance
is not a guarantee of future performance.

Thank you to Cliff Asness, Noah Feilbogen, Bill Goulding, Antti Ilmanen, Kevin Infante,
Thomas Maloney, Nick McQuinn, and Daniel Villalon for helpful comments, discussions,
and analysis.
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Introduction

U.S. equities recently completed a majestic
ten-year run, with the S&P 500 outperforming
cash by 11.9% per year between July 1, 2013
and June 30, 2023.

To be sure, the ride was not always smooth.
The market realized sizable drawdowns

in 2015, 2018, 2020, and, most recently, in

2022 when elevated inflation and aggressive
monetary policy-tightening led to a 17% selloff.
By the end of the second quarter of 2023,
however, the market had recovered most of its
losses and was back to trading near all-time
highs.

There are reasons for both optimism and
pessimism about future U.S. equity market
performance. Pessimists can point to rich
valuations (both absolute and relative to
other markets), above-target inflation and
tightening financial conditions due to
restrictive monetary policy, and exceptionally
elevated macroeconomic uncertainty.> On the
other hand, optimism about the prospect of

a painless disinflation has increased over the
past year. And this, along with euphoria over

the potential impact of artificial intelligence on

corporate earnings, has given some investors

hope that the best is yet to come for U.S. stocks.
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I offer no near-term prognostication in this
note. Instead, I seek to shed light on two
questions:

1. How exceptional was U.S. equity market
performance over the last decade?

2. What would it take for equities to deliver
similar excess-of-cash returns over the
next decade, or even to deliver long-run
average returns?

The latter is the critical question. In order to
make prudent investment decisions, investors
must have realistic expectations about future
excess-of-cash equity market returns.3

Using a simple return decomposition, I

show a repeat of the past decade’s equity
market performance would require a heroic
set of assumptions: both extraordinary real
earnings growth and all-time-high valuations.
While this outcome is not impossible, it is an
implausible baseline assumption. I further
show given low current dividend yields and
positive real cash rates, even historically
average equity market performance would
likely require price-earnings multiples to
expand from already rich valuation levels.

2 SeeBrooks (2023): https://www.agr.com/Insights/Research/White-Papers/Certainly-Uncertain.

3 Interms of asset allocation, what matters is expected excess-of-cash returns, not total returns. Expected total returns matter more
broadly, but asset allocation decisions only act directly on excess returns. See Huss et al (2017): https://www.agr.com/Insights/
Research/Journal-Article/Asset-Allocation-in-a-Low-Yield-Environment


https://www.aqr.com/Insights/Research/White-Papers/Certainly-Uncertain
https://www.aqr.com/Insights/Research/Journal-Article/Asset-Allocation-in-a-Low-Yield-Environment
https://www.aqr.com/Insights/Research/Journal-Article/Asset-Allocation-in-a-Low-Yield-Environment
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Decomposing Stock Market Returns

Throughout this note, I make use of a simple return decomposition.4 The excess-of-cash return on
the stock market can be broken down into the difference in two components: the real (inflation-
adjusted) return on the market minus the real return on cash:

Excess of cash return = Real stock market return - Real cash return

The real stock market return can be further decomposed into three sources: the dividend yield
earned, the growth rate of real earnings per share (“real earnings growth”), and capital gains or
losses associated with the price-earnings ratio richening or cheapening (“multiple expansion/
contraction”). Importantly, this is an identity, not a theory. It holds exactly ex-post; it is simply an
accounting exercise.

Putting all the pieces together:

Excess of cash return = Dividend yield + Real earnings growth + Multiple expansion - Real cash return
Using this return decomposition, we can both understand the sources of excess-of-cash returns

over the past ten years as well as assess what would need to transpire to see similar performance
in the coming decade. I begin with the past.

How Good Was the Last Decade?

Over the last decade, the excess-of-cash (excess return per unit of volatility), of the
return on the S&P 500 averaged 11.9% per market over this period was 0.82, nearly double
year. Relative to history, this is an exceptional the postwar average for global developed
outcome—well above the go™ percentile of equity markets. Exhibit 1 compares the recent
rolling ten-year performance across global performance of the S&P 500 to a variety of
developed equity markets since January 1, other asset classes and investment strategies.

1950. The risk-adjusted return, or Sharpe ratio

4 For more information on this decomposition, please see Ferreira and Santa-Clara (2008), and limanen (2022).
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Exhibit 1: U.S. Equities Outpaced Most Major Markets over the Past Decade

July 1, 2013 - June 30, 2023

Barclays
MSCI Global HFRIRisk HFRIFund
S&P World MSCI Aggregate Global Bloomberg Parity 10 of Funds
500 ex. U.S. World Hedged 60/40 Comm. SGTrend Vol Composite
E"cess 11.9% 4.4% 8.5% 1.1% 5.8% -2.0% 4.7% 2.5% 2.4%
eturn
Volatility 15.0% 150% 14.7% 3.6% 9.4% 142% 11.5% 8.7% 5.0%
ggfi?e 0.82 0.36 0.63 0.33 0.64 -0.07 0.45 0.32 0.50

Source: AQR, Bloomberg. Excess returns are the average annualized geometric total return of each index in excess of the average
annualized geometric return of U.S. T-Bills over the same period. Sharpe ratios are calculated using arithmetic excess returns. Global
60/40is 60% MSCI World, 40% Barclays Global Aggregate Hedged. Bloomberg Comm. is short for Bloomberg Commodities. All indices
are gross of fees and of transaction costs except SG Trend, HFR Risk Parity, and HFRI Fund of Funds which are reported net. Past

performance is not a reliable indicator of future performance.

Non-U.S. developed equities (MSCI World ex
U.S.) fared meaningfully worse than the U.S.,
returning roughly 4.4%, below their postwar
average of 5.2%.5 MSCI World (of which the
U.S. comprises roughly 60%) of course fared
better. The canonical Global 60/40 portfolio
returned 5.8% and posted an impressive 0.64
Sharpe ratio (since volatilities can be very
different, it is important to look at risk-adjusted
returns when comparing performance across
asset classes and investment strategies)—
again, with U.S. equities as the primary driver
of performance.

Moving to other asset classes, the Global
Aggregate bond index realized a Sharpe ratio
of 0.33, while commodity performance was
marginally negative over the decade (though
they did provide strong diversification in
2022). Turning to alternative strategies, the
HFRI Risk Parity Index underperformed

its long-term average (since its inception

in 2003, it has realized a 0.55 Sharpe ratio),
but still posted gains. The SG Trend Index
and the HFRI Fund of Funds Composite
realized relatively strong risk-adjusted returns,
beating international developed equities

by a meaningful margin. But U.S. equities

lapped the field, especially the large growth
stocks which dominate the S&P 500 (e.g., the
“Magnificent Seven”).

The excess return decomposition sheds light
on what drove the exceptional performance of
U.S. equities over the past decade. Exhibit 2
provides a graphical breakdown.® Dividend
yields accounted for around 2.1%. Real
earnings growth was extremely strong relative
to history and contributed an incremental
4.5%. Equities richened considerably over this
period, and multiple expansion contributed
an additional 3.6%, as the cyclically-adjusted
price-earnings ratio (CAPE) rose from 24 to
30. The tailwind from richening valuations is
in the top third of any 10-year richening we’ve
seen for the U.S. in over a century. Adding
these three components brings us to a 10.2%
real total return on equities.

Where did the additional 1.7% excess-of-cash
return come from? It came from negative real
returns on cash. With the Federal Reserve
holding interest rates exceptionally low over
this period, simply putting money in an asset
that kept up with inflation outpaced investing
in Treasury bills by almost 2%.

5 Asness, lImanen, and Villalon (2023) document that the exceptional performance of U.S. equities relative to other global markets was

primarily driven by relative valuation changes.

6 Stock price, dividends per share, and earnings per share data are from Robert Shiller's website (http://www.econ.yale.edu/~shiller/

data.htm).


http://www.econ.yale.edu/~shiller/data.htm
http://www.econ.yale.edu/~shiller/data.htm
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Exhibit 2: U.S. Equity Return Decomposition, Past 10 Years and Long-Term Historical

January 1, 1950 - June 30, 2023
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Source: AQR, Robert Shiller's Data Library. U.S. Equities is the S&P 500 and cash is U.S. 3-Month Treasury Bills. All returns are gross of
fees. We use the methodology defined in the body of this note to decompose the trailing 10-year equity excess return into the dividend,
earnings growth, multiple expansion, and real cash return components. Past performance is not a guarantee of future performance.

To summarize, equity performance over the
past ten years was the result of historically
strong real earnings growth, richening

valuations that saw investors paying higher
prices per dollar of earnings, and exceptionally
low (indeed quite negative) real interest rates.”

What Would It Take for a Repeat

Performance?

The beauty of the return decomposition is that
it forces us to rationalize our expectations in

a disciplined way. If investors expect a repeat
of performance over the next decade—if the
2023 market recovery is a sign the best is yet to
come—what must come to pass? Let’s take it
term by term.

Real return on cash: The real return on cash
was a material tailwind for equity excess
returns over the past decade, as policymakers

held interest rates meaningfully below
inflation through much of the period. That
certainly isn’t the case now. With the federal
funds rate currently between 5.25% and 5.5%,
real cash rates—i.e., Treasury bill rates net of
expected inflation—are north of 2%,8 a far cry
from the -1.7% we saw over the past decade.?

What real cash rate should we assume for the
next decade? Fortunately, we have guidance
from the Federal Reserve. According to the

7 The greater use of buybacks in recent decades may have shifted the total return composition toward lower dividend yield and higher
EPS growth, without changing the total return. This shift may have contributed to the observed difference between the past decade

and the longer history in Exhibit 2.

8 Asof November 13, 2023, the 3-month Treasury bill yield is 5.4% and the one-quarter-ahead core PCE inflation forecast from the
Survey of Professional Forecasters is 2.7%, implying a current real cash rate of 2.7%.

9 The shift from a low cash rate decade-plus period to a higher-rate environment has also compressed prospective risk and illiquidity
premia across a variety of investments, raising the relative attractiveness of bonds and long-short strategies whose expected
total returns tend to rise (approximately) one-for-one with the level of cash rates. Our 2023 Issue 3 Alternative Thinking contrasts
performance in past low- and high-rate environments and finds realized performance does indeed correlate with cash rate-driven

variation in risk premia.


https://www.aqr.com/Insights/Research/Alternative-Thinking/Honey-the-Fed-Shrunk-the-Equity-Premium

latest Summary of Economic Projections,* the
median estimate of the equilibrium real funds
rate (often called “r-star”) by FOMC members
is 0.5%. Let’s use that as our best guess of real
cash returns over the next decade.

If real cash returns average 0.5% per year, then
hitting an 11.9% excess-of-cash return requires
a real equity market total return of 12.4%.

Dividend yield: The current dividend yield is
1.5%."> That leaves 12.4% - 1.5% = 10.9% to be
explained by a combination of real earnings
growth and multiple expansion.

Driving with the Rear-View Mirror | 4Q 2023 7

Real earnings growth and multiple
expansion: The dividend yield is observable®
and we can fairly-reasonably estimate real
interest rates, at least to within a percentage
point or two. The remaining return must
come from real earnings growth and multiple
expansion. Intuitively, the lower (higher) real
earnings growth, the more (less) valuations
must richen. Exhibit 3 plots the combination
of real earnings growth and terminal (i.e.,
June 30, 2033) CAPE ratios required to
match last decade’s return. In even the most
extreme real earning scenarios, stock market
valuations would need to pop to all-time highs,
levels meaningfully higher than the Tech
Bubble peak.

Exhibit 3: CAPE Required in 10 Years To Achieve 11.9% Excess Return (under Different

Real Earnings Growth Assumptions)
Next Ten Years

70 61
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S S —
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0
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6.0%
Assumed Real Earnings Growth

Even with a generous 6% real earnings growth assumption,
the CAPE has to rise to 51 over the next decade forarepeat

we’ve ever seen (higher than the Tech Bubble peak)!

of lastdecade’s equityperformance, i.e., the highest valuation
51 /

—— CAPE Requiredin 10 Years
(11.9% Excess Return)

o —— CAPE Required in 10 Years
(7.1% Excess Return)

_____ Max (Tech Bubble): 44

June 2023: 30

7.0% 8.0%

Postwar Average: 20

Source: AQR, Robert Shiller's Data Library. Data from 1/1/1950 to 6/30/2023. For illustrative purposes only.

10 https://www.federalreserve.gov/monetarypolicy/files/fomcprojtabl20230920.pdf

11 Thisis unquestionably a low-end estimate, but | want to be as aggressive in my assumptions as possible. First, cash rates are presently
much higher and are likely to remain so for some time as inflation remains persistently above target levels (| know markets don't like
it, but the unfortunate reality of inflation is that it tends to be quite persistent and typically requires softening in demand, via tight
monetary policy, to normalize). Second, while 0.5% is the median projection of FOMC members, the minimum is 0.4%, and the range
is 0.4% - 1.8%. The committee's estimates of r-star are therefore skewed higher. Third, financial markets appear to be pricing a higher
level of r-star (long-horizon forward linker yields are well north of 1%). Finally, model-based estimates of r-star tend to be higher. For
example, the model of Laubach and Williams (2003) maintained by the Federal Reserve Bank of New York currently estimates r-star at
1.2%. Higher real interest rates imply even greater real total returns for equities to hit the excess return target.

12 Asof June 30, 2023. We assume the current dividend yield is the best predictor of the future (i.e., a random walk). Empirically, dividend
yields have been persistent, and the random-walk assumption is a reasonable base case. If payout ratios are unchanged, assuming a
higher future dividend yield would require multiples to contract from today's level. Again, | make a conservative assumption. As | will
show below, for equities to perform anywhere near the last decade, we need to observe multiple expansion over the next ten years.
The average dividend yield under that scenario would actually be somewhat less than the current 1.5%.

13 For the very detail oriented, what we care about is the geometric average dividend yield over the next decade, which, of course, is not
observable. And since you need valuations to richen to hit 11.9% excess returns, the geometric average in that scenario will end up
being even lower than 1.5%. Again, | am being as generous as possible in my assumptions.


https://www.federalreserve.gov/monetarypolicy/files/fomcprojtabl20230920.pdf
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To home in on plausible scenarios, let’s have a
closer look at real earnings growth. Exhibit 4
plots real earnings (bottom panel) and ten-
year average real earnings growth (top panel)
over the postwar period. The average over
this period is 2.6%, somewhat less than the
3% growth rate of U.S. real GDP. The 75
percentile is 4.1%, and the 9o percentile is
6.0%. We twice observed ten-year periods in
which real earnings growth exceeded 10%,
but both took place starting from the trough
of recessions when the level of earnings was
severely depressed—post-Tech Bubble and
post-GFC—very different economic and
market environments than what we see today.

Empirically, real earnings growth is fairly
forecastable. It tends to exhibit mean reversion
(strong past real earnings growth forecasts
lower future real earnings growth) and is
countercyclical (future real earnings growth
tends to be higher when the economy is
weaker and lower when it is stronger). The
dashed line on the earnings growth chart

in Exhibit 4 (top panel) is a forecast from a
simple statistical model that uses trailing
real earnings growth and real GDP growth
to forecast future ten-year real earnings. The
forecast tracks realized real earnings growth
reasonably well—realized and predicted
earnings growth are around 0.7 correlated.
This model currently produces a forecast of
2.9%, very close to the historical average.

Exhibit 4: Ten-Year Real Earnings Growth and Postwar Real Earnings

January 1, 1950 - June 30, 2023
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Source: AQR, Robert Shiller's Data Library. Past performance is not a guarantee of future performance. Forecasts may not come to pass.



Assuming 2.5% (roughly the postwar average)
real earnings growth over the next decade,

the CAPE would need to more than double
from its current value of 30 to 61 in order for
the stock market to post a repeat performance,
nearly 40% higher than the Tech Bubble peak

of 44.14

What if we make a more optimistic real
earnings growth assumption than the postwar
average?

Over the past decade, real earnings grew by
around 4.5% per year. This was an exceptional
outcome relative to postwar history. Indeed,
the last 30+ years have been exceptional,
with real earnings growth averaging 3.2%
per year since 1989, compared to 1.8%
between 1950 and 1989. There may, however,
be headwinds looming on the horizon. In

a recent Federal Reserve working paper,
Smolyanksy (2023) finds that the difference in
corporate profits between these two periods
is entirely due to declining interest expenses
and corporate tax rates. EBIT (earnings
before subtracting interest and taxes) growth
was only slightly lower between 1962 and
1989 than between 1989 and 2019 (2.2% vs.
2.4% per year). Since profit growth can only
come from a combination of EBIT growth,

a decline in interest expenses relative to
EBIT, or a decline in effective corporate tax
rates, interest and tax rates must continue to
fall if they are to continue to mechanically
boost corporate profit growth. An additional
potential headwind for real earnings growth
is the current economic backdrop of above-
target inflation and contractionary monetary
policy, which are likely to weigh on economic

Driving with the Rear-View Mirror | 4Q 2023 9

conditions over time, as well as elevated global
macroeconomic uncertainty.

To be sure, there are reasons for optimism

as well. Advances in artificial intelligence
may boost corporate profitability, as the
internet did. Between 1985 (subsequent to the
economic pain of the Volcker disinflation)
and 2007 (prior to the onset of the GFC)—
very generously chosen endpoints—average
annualized 10-year real earnings growth was
roughly 4.2% as productivity boomed and the
internet fueled strong corporate earnings.*s

Assuming real earnings grow by 4.5% per year
over the next decade, the CAPE would still
need to increase by over 8o percent from its
current level of 30 to 55, 25% above its Tech
Bubble peak of 44.

If we are even more optimistic and assume
6% real earnings growth, which is roughly
the best ever outcome over a 10-year period
during normal, non-recessionary times, the
market would still need to trade at all-time-
high valuations (CAPE of 51) to match the last
decade’s excess-of-cash performance.

Here is the rub: to forecast a repeat
performance from equity markets, you

must forecast earnings growth at levels
unprecedented in a non-recession economy
and the market to trade at its richest level ever
at the end of the decade. While it’s impossible
to rule out this scenario, it is an implausible
baseline assumption.

Perhaps seeing a repeat performance is asking
too much. What would we need transpire

14 Here is one way to think about a CAPE of 61. 1/CAPE, sometimes denoted CAEY or “cyclically-adjusted earnings yield,” is a reasonable
proxy for long-term expectations of real equity market returns. A CAPE of 61 implies equities are priced to deliver long-term real
returns of 1/61 = 1.6%. In other words, to forecast a CAPE of 61 in ten years you would need to conclude investors will be satisfied
holding equities with a 1.6% real expected return, or a 1.1% (subtracting the real cash rate) excess return, which is far below
any plausible estimate of an equilibrium equity risk premium, and indeed is substantially lower than the historical risk premium on

government bonds, let alone equities.

15 However this period was, in contrast with the present, a period of exceptionally low macroeconomic volatility dubbed “the

great moderation.”
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for next decade’s equity excess returns to
match the postwar average? The green line

in Exhibit 3 shows the combinations of real
earnings growth and terminal CAPE multiples
consistent with 7.1% average excess returns.
For all reasonable real earnings growth
outcomes, multiples must continue to expand
from already rich current levels. For example,
if real earnings grow by 4.5% over the next

Conclusion

Extrapolation is often imprudent, especially in
financial markets where strong performance
often tends to be associated with rich
valuations. Stars must align in order to see
an encore of last decade’s equity market
performance—exceptional real earnings
growth and all-time high valuations, with
investors likely paying at least 80% more
per dollar of earnings than at present. This
proposition is even more dubious against
the current backdrop of elevated macro
uncertainty, persistent inflation, and
contractionary monetary policy.

Investors who are implicitly or explicitly
relying on a repeat of the past decade or even
on above-average equity market performance,
such as those making reallocation decisions
based on performance relative to equities,
should take caution. The same is true even

decade, the CAPE will need to richen from 30
to 35 for the market to realize average excess-
of-cash performance. And if real earnings
growth comes in at its historical average,

the terminal CAPE would need to be close

to 40. For the market to deliver even average
performance over the next ten years requires
both strong earnings growth and richening
valuations.

for investors who have reduced their equity
allocations in favor of illiquid alternatives.
Equity beta is ubiquitous and even illiquid
assets such as private equity and private credit
ultimately depend on the same drivers of
returns—how much real cash flows will grow,
and how much investors are willing to pay for
cash flows.

If we see a repeat of the past decade, hooray!
In this scenario, there may be little harm

in holding an allocation to lower beta and/
or convex liquid alternatives, but also little
benefit. If, however, equity performance

is more in line with historical averages, or
economic weakness and a return to more
normal valuations cause equity markets

to underperform, then truly diversifying
alternatives are likely to be meaningfully more
valuable to investors over the next decade.
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Disclosures

This document has been provided to you solely for information purposes and does not constitute an offer or solicitation of an
offer or any advice or recommendation to purchase any securities or other financial instruments and may not be construed
as such. The factual information set forth herein has been obtained or derived from sources believed by the author and
AQR Capital Management, LLC ("AQR"), to be reliable, but it is not necessarily all-inclusive and is not guaranteed as to its
accuracy and is not to be regarded as a representation or warranty, express or implied, as to the information’s accuracy or
completeness, nor should the attached information serve as the basis of any investment decision. This document is not to
be reproduced or redistributed without the written consent of AQR. The information set forth herein has been provided to
you as secondary information and should not be the primary source for any investment or allocation decision.

Past performance is not a guarantee of future performance.

This material is not research and should not be treated as research. This material does not represent valuation judgments
with respect to any financial instrument, issuer, security, or sector that may be described or referenced herein and does not
represent a formal or official view of AQR.

The views expressed reflect the current views as of the date hereof, and neither the author nor AQR undertakes to advise
you of any changes in the views expressed herein. It should not be assumed that the author or AQR will make investment
recommendations in the future that are consistent with the views expressed herein, or use any or all of the techniques or
methods of analysis described herein in managing client accounts. AQR and its affiliates may have positions (long or short)
or engage in securities transactions that are not consistent with the information and views expressed in this presentation.

The information contained herein is only as current as of the date indicated and may be superseded by subsequent market
events or for other reasons. Charts and graphs provided herein are for illustrative purposes only. The information in this
presentation has been developed internally and/or obtained from sources believed to be reliable; however, neither AQR nor
the author guarantees the accuracy, adequacy, or completeness of such information. Nothing contained herein constitutes
investment, legal, tax, or other advice, nor is it to be relied on in making an investment or other decision.

There can be no assurance that an investment strategy will be successful. Historic market trends are not reliable indicators
of actual future market behavior or future performance of any particular investment, which may differ materially, and should
not be relied upon as such. Target allocations contained herein are subject to change. There is no assurance that the target
allocations will be achieved, and actual allocations may be significantly different from those shown here. This presentation
should not be viewed as a current or past recommendation or a solicitation of an offer to buy or sell any securities or to adopt
any investment strategy.

The information in this presentation might contain projections or other forward-looking statements regarding future events,
targets, forecasts, or expectations regarding the strategies described herein and is only current as of the date indicated.
There is no assurance that such events or targets will be achieved and might be significantly different from that shown here.
The information in this presentation, including statements concerning financial market trends, is based on current market
conditions, which will fluctuate and may be superseded by subsequent market events or for other reasons. Performance of
all cited indices is calculated on a total return basis with dividends reinvested.

The investment strategy and themes discussed herein may be unsuitable for investors depending on their specific
investment objectives and financial situation. Please note that changes in the rate of exchange of a currency might affect
the value, price, or income of an investment adversely. Neither AQR nor the author assumes any duty to, nor undertakes to
update forward-looking statements. No representation or warranty, express or implied, is made or given by or on behalf of
AQR, the author, or any other person as to the accuracy and completeness or fairness of the information contained in this
presentation, and no responsibility or liability is accepted for any such information. By accepting this presentation in its
entirety, the recipient acknowledges its understanding and acceptance of the foregoing statement. Diversification does not
eliminate the risk of experiencing investment losses.

Gross performance results do not reflect the deduction of investment advisory fees and other expenses, which would
reduce an investor's actual return.

Broad-based securities indices are unmanaged and are not subject to fees and expenses typically associated with managed
accounts or investment funds. Investments cannot be made directly in an index

Index Definitions:

The MSCI World Index is a free float-adjusted market capitalization weighted index that is designed to measure the equity
market performance of developed markets.

The GFD Indices Developed World Return Index approximates the MSCI World index using extended data back to
the 1920s.
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The MSCI World ex U.S. Index is a free float-adjusted market capitalization weighted index that is designed to measure the
equity market performance of 22 developed markets excluding the US.

The Bloomberg Barclays Global Aggregate Index is a market-weighted index of global government, government-related
agencies, corporate and securitized fixed-income investments.

The SG Trend Index is a subset of the SG CTA Index and follows traders of trend following methodologies. The SG CTA
Index is equal weighted, calculates the daily rate of return for a pool of CTAs selected from the larger managers that are
open to new investment.

The S&P 500 Index, or Standard & Poor's 500 Index, is a market-capitalization-weighted index of 500 leading publicly
traded companies in the U.S.

The Bloomberg Commodity Index is made up of 23 exchange-traded futures on physical commodities, representing 21
commodities which are weighted to account for economic significance and market liquidity.

The HFRI Risk Parity 10 Vol Index is deigned to track the performance of risk parity funds with a volatility target of 10%
or less. Risk Parity is an approach to investment portfolio management which focuses on allocation of risk, usually defined
as volatility, rather than allocation of capital.

The HFRI Fund of Funds Composite Index tracks the performance of hedge funds which invest with multiple managers
through funds or managed accounts. The Fund of Funds strategy designs a diversified portfolio of managers with the
objective of significantly lowering the risk (volatility) of investing with an individual manager. The Fund of Funds manager has
discretion in choosing which strategies to invest in for the portfolio. A manager may allocate funds to numerous managers
within a single strategy, or with numerous managers in multiple strategies. The minimum investment in a Fund of Funds
may be lower than an investment in an individual hedge fund or managed account. The investor has the advantage of
diversification among managers and styles with significantly less capital than investing with separate managers.

There is a risk of substantial loss associated with trading commodities, futures, options, derivatives, and other financial
instruments. Before trading, investors should carefully consider their financial position and risk tolerance to determine
whether the proposed trading style is appropriate. Investors should realize that when trading futures, commodities, options,
derivatives, and other financial instruments, one could lose the full balance of their account. It is also possible to lose more
than the initial deposit when trading derivatives or using leverage. All funds committed to such a trading strategy should be
purely risk capital.

Regional Information

Australia: AQR Capital Management, LLC, is exempt from the requirement to hold an Australian Financial Services License
under the Corporations Act 2001, pursuant to ASIC Class Order 03/1100 as continued by ASIC Legislative Instrument
2016/396, (as extended by instrument). AQR is regulated by the Securities and Exchange Commission ("SEC") under United
States of America laws and those laws may differ from Australian laws.

Canada: This material is being provided to you by AQR Capital Management, LLC, which provides investment advisory and
management services in reliance on exemptions from adviser registration requirements to Canadian residents who qualify
as “permitted clients” under applicable Canadian securities laws. No securities commission or similar authority in Canada
has reviewed this presentation or has in any way passed upon the merits of any securities referenced in this presentation
and any representation to the contrary is an offence.

Middle East: AQR Capital Management (Europe) LLP (DIFC Representative Office) is regulated by the Dubai Financial
Services Authority of the Dubai International Financial Centre as a Representative Office (firmreference number: FO07651).
Its principal place of business is Gate Village 10, Level 3, Unit 4, DIFC, Dubai, UAE. This marketing communication is
distributed on behalf of AQR Capital Management, LLC.

UK: The information set forth herein has been prepared and issued by AQR Capital Management (Europe) LLP, a UK limited
liability artnership with its office at Charles House 5-11, Regent St., London, SW1Y 4LR, which is authorised and regulated
by the UK Financial Conduct Authority (“FCA”").

EEA: AQRinthe European Economic Area is AQR Capital Management (Germany) GmbH, a German limited liability company
(Gesellschaftmitbeschrankter Haftung;"GmbH"), withregistered officesatMaximilianstrasse 13,80539 Munich, authorized
and regulated by the German Federal Financial Supervisory Authority (Bundesanstalt fur Finanzdienstleistungsaufsicht,
,BaFin"), with offices at Marie-Curie-Str. 24-28, 60439, Frankfurt am Main und Graurheindorfer Str. 108, 53117 Bonn,
to provide the services of investment advice (Anlageberatung) and investment broking (Anlagevermittlung) pursuant to the
German Securities Institutions Act (Wertpapierinstitutsgesetz; “WplG"). The Complaint Handling Procedure for clients and
prospective clients of AQR in the European Economic Area can be found here: https://ucits.aqr.com/Legal-and-Regulatory.

Asia: This presentation may not be copied, reproduced, republished, posted, transmitted, disclosed, distributed or
disseminated, in whole or in part, in any way without the prior written consent of AQR Capital Management (Asia) Limited
(together with its affiliates, “AQR") or as required by applicable law. This presentation and the information contained herein
are for educational and informational purposes only and do not constitute and should not be construed as an offering of
advisory services or as an invitation, inducement or offer to sell or solicitation of an offer to buy any securities, related
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financial instruments or financial products in any jurisdiction. Investments described herein will involve significant risk
factors which will be set out in the offering documents for such investments and are not described in this presentation.
The information in this presentation is general only and you should refer to the final private information memorandum for
complete information. To the extent of any conflict between this presentation and the private information memorandum, the
private information memorandum shall prevail. The contents of this presentation have not been reviewed by any regulatory
authority in Hong Kong. You are advised to exercise caution and if you are in any doubt about any of the contents of this
presentation, you should obtain independent professional advice.

AQR Capital Management (Asia) Limited is licensed by the Securities and Futures Commission ("SFC") in the Hong Kong
Special Administrative Region of the People's Republic of China ("Hong Kong") pursuant to the Securities and Futures
Ordinance (Cap 571) (CE no: BHD676).

China: This document does not constitute a public offer of any fund which AQR Capital Management, LLC ("“AQR") manages,
whether by sale or subscription, in the People's Republic of China (the "PRC"). Any fund that this document may relate to
is not being offered or sold directly or indirectly in the PRC to or for the benefit of, legal or natural persons of the PRC.
Further, no legal or natural persons of the PRC may directly or indirectly purchase any shares/units of any AQR managed
fund without obtaining all prior PRC's governmental approvals that are required, whether statutorily or otherwise. Persons
who come into possession of this document are required by the issuer and its representatives to observe these restrictions.

Singapore: This document does not constitute an offer of any fund which AQR Capital Management, LLC ("AQR") manages.
Any fund that this document may relate to and any fund related prospectus that this document may relate to has not been
registered as a prospectus with the Monetary Authority of Singapore. Accordingly, this document and any other document
or material in connection with the offer or sale, or invitation for subscription or purchase, of shares may not be circulated
or distributed, nor may the shares be offered or sold, or be made the subject of an invitation for subscription or purchase,
whether directly or indirectly, to persons in Singapore other than (i) to an institutional investor pursuant to Section 304 of
the Securities and Futures Act, Chapter 289 of Singapore (the “SFA")) or (ii) otherwise pursuant to, and in accordance with
the conditions of, any other applicable provision of the SFA.

Korea: Neither AQR Capital Management (Asia) Limited or AQR Capital Management, LLC (collectively "“AQR") is making any
representation with respect to the eligibility of any recipients of this document to acquire any interest in a related AQR fund
under the laws of Korea, including but without limitation the Foreign Exchange Transaction Act and Regulations thereunder.
Any related AQR fund has not been registered under the Financial Investment Services and Capital Markets Act of Korea,
and any related fund may not be offered, sold or delivered, or offered or sold to any person for re-offering or resale, directly
or indirectly, in Korea or to any resident of Korea except pursuant to applicable laws and regulations of Korea.

Japan: This document does not constitute an offer of any fund which AQR Capital Management, LLC ("AQR") manages.
Any fund that this document may relate to has not been and will not be registered pursuant to Article 4, Paragraph 1 of
the Financial Instruments and Exchange Law of Japan (Law no. 25 of 1948, as amended) and, accordingly, none of the
fund shares nor any interest therein may be offered or sold, directly or indirectly, in Japan or to, or for the benefit, of any
Japanese person or to others for re-offering or resale, directly or indirectly, in Japan or to any Japanese person except
under circumstances which will result in compliance with all applicable laws, regulations and guidelines promulgated by the
relevant Japanese governmental and regulatory authorities and in effect at the relevant time. For this purpose, a “Japanese
person” means any person resident in Japan, including any corporation or other entity organised under the laws of Japan.
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