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Introduction

One theme that goes through this series is
the distinction between forward-looking
expectations based on current market
valuations or yields, and rearview-mirror
expectations that are guided by the last 3-10
years’ realized performance.> The former has
a contrarian bent, the latter an extrapolative
bent. So which approach is more common in
practice? How do most investors form their
long-run return expectations? If we’ve just
experienced a very bullish decade, like stocks
in 2000 or 2021, these two approaches point to
opposite directions (see Exhibit 1 in Part 1).

Part 3 of this series makes (what I gather

is) an original claim: Investors have very
different expectations formation patterns
when they invest in bonds or rates than when
they invest in stocks.3 (Later papers will drill
deeper into this claim.) Specifically, I argue
that bond investors tend to expect reversals
and stock investors continuations. After a
long bull market in bonds which has brought
yields to abnormally low levels, bond investors
rarely get excited but rather recognize the low
starting yields and the possibility of mean
reversion. In contrast, after a long bull market
in stocks which has brought valuations to
abnormally high levels (and thus starting
equity yields to low levels), exuberance and
growth optimism are more common reactions

2 Seellmanen (2025) here and limanen-Maloney (2025) here.

than fears of market valuations reverting
down to past norms.

We’ll show some visual evidence supporting
this claim of contrasting expectations
formation patterns in the two major

asset classes. Moreover, we’ll propose an
explanation. While we discuss some other
candidate explanations, we conclude that
salience is the main reason. Here’s the simplest
story: Bond investors are used to thinking
about market yields which are inherently
forward-looking. The 10-year Treasury bond is
not discussed in the media or among investors
in terms of its price, say, 101’/;,, but in terms of
its yield of 4.20%. In contrast, equity investors
are more exposed to prices and recent

realized returns, and past strength inspires
expectations of more strength.

The core claim may seem intuitive and
obvious to readers, yet try finding it in

the academic literature. The contrasting
expectation formation patterns for bonds and
stocks is a new idea for academics, as far as I
know (and I do follow the literature).# I hope to
get profuse thanks from some inspired finance
researchers for their published journal article
in 2027 or at least from a Ph.D. student for a
great dissertation topic.s

There is some segmentation in the clienteles -- bond investors are stereotypically more conservative and stock investors more
speculative/aggressive - but | think the claim works even if we consider the same investor investing in both asset classes.

Actually, the extrapolative camp extends beyond stocks to private asset classes, commodities and hedge funds with no salient yield
data. It really is rates versus the rest.

It might also be that bond investors are more rational and quantitatively-oriented and equity investors more prone to animal spirits
and stories-oriented, but this distinction too may trace back to salience. Long-horizon returns of a bond investment are logically

and empirically well anchored to starting yields, while for equities a good growth story can always justify the continuation of a bull
market. Maybe the key distinction is not bonds versus stocks but cash flows versus discount rates (see last section). We can tell more
memorable stories on cash flow opportunities than on discount rates. So the future Ph.D. student could also explore whether all cash
flow expectations are inherently extrapolative while all discount rate expectations are inherently contrarian.


https://www.aqr.com/Insights/Research/White-Papers/How-Do-Investors-Form-Long-Run-Return-Expectations
https://www.aqr.com/Insights/Research/White-Papers/Exceptional-Expectations-US-vs-Non-US-Equities
https://www.aqr.com/Insights/Research/White-Papers/How-Do-Investors-Form-Long-Run-Return-Expectations
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Visual Empirical Evidence

Let’s start with bond markets. Connoisseurs
know that many respectable term structure
models embed an assumption of mean-
reverting rate expectations. This practice
has been hard to stick with through decades
when mean reversion rarely happened. Bond
investors and experts were criticized in the
1960s-70s for not anticipating or recognizing
the decades-long uptrend toward ever-higher
inflation rates and bond yields. And then they
- or the next generation - were criticized for
missing the 40-year downtrend between 1981
and 2021.

We’ll have more to say about this in future
articles, but let’s say now that these extremely
persistent up and down outcomes (which truly
were surprising) made mean-reverting rate
expectations look foolish. Many readers have
seen “the folly of forecasting” highlighted with
hair-charts like Exhibit 1. Through decades of
falling rates, expert economists kept expecting
rates to rise (“normalize”), but the rise never
happened (well, until 2022). The story looks
very similar whether we look at 10-year
Treasury yields or 3-month bill rates.

The decades-long bull market in bonds
provided bountiful gains as bonds provided
both positive carry when the yield curve was
mostly upward-sloping and capital gains when
yields fell. The only way you could lose was if
you chose to be bearish on bonds. And many
did. Consensus expectations toward rising
rates turned out to be wrong, wrong, wrong for
a long time.

Instead of becoming a laughing stock, the
expert forecasters would like you to know that
“all-knowing” market predictions from forward
rates were no smarter (we’ll show this in a
future writeup, I promise), and that at least
they got some details right. The consensus
forecast predicted most rate rises when rates
were the lowest, and after some temporary
rate rises economists predicted normalization
to the downside. Predictions that pointed
downwards are shown in red - you can see
that these occurred after rate rises, and they
tended to get the direction right.
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Exhibit 1. Mean-Reverting Rate Expectations in Bond Markets
A. Consensus Forecasts of 10Y Treasury Bond Yields, October 1, 1989 - October 31, 2024
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Sources: AQR, Consensus Economics. The exhibits show the spot yield in blue and forecasters’ expectations of the yield curve 10 years
out in gray for 10-Year Treasury Bonds and 3-Month Treasury Bills for each year across time. Expectations of an inverted yield curve are

highlighted in red.

Yet the common takeaway from Exhibit 1 is
what economists got wrong, not right. During
a long period from 1990 to 2020 rates trended
lower while economists predicted rate rises, in
vain. A typical viewer response to such charts
was “When will they ever learn?”

A more sympathetic reading of Exhibit 1 is
that the economists displayed mean-reverting
rate expectations toward a mean that was
gradually shifting lower over time. They did
not anticipate a secular downtrend—which
reflected a truly unpredictable sequence of
surprises when both inflation expectations
and the neutral real rate kept edging lower. By
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this reading, economists behaved rationally
and consistently with the best information
they had at the time, expecting a reversal
toward the past-decade mean—but no
significant reversal materialized until 2022.

Bottom line: Both the experts (the economist
consensus forecast) and the market (the
yield curve) exhibited mean-reverting rate
expectations which made sense ex ante but
looked irrational ex post after decades of
repeated downward surprises on inflation
and real rates.® For our purposes, trying to
understand how investors form expectations,
the key point is that bond investors have a
clear contrarian mindset.

While expectations of mean reversion
dominate bond market participants’
headspace, equity market participants think
differently. They learn from history, emulate it
and extrapolate it, instead of bucking it.

One group of equity market participants where
we can observe long-term (ok, not 10-year but
3- to §-year) expectations is equity analysts.
These are professionals who spend most of
their time thinking about equities in their
target companies. And they are incentivized to
make good predictions (though we’ll see this is
not their only incentive).

Exhibit 2 plots the aggregated consensus of
equity analysts’ long-run earnings growth
forecasts across all US large-cap stocks (for a
3- to §5-year horizon) and compares it to past
realized earnings growth” Clearly, analysts
have tended to be overoptimistic—their
predictions have averaged more than twice the
6% realized nominal annual EPS growth rate.
Such optimism may reflect the analysts’ sunny
nature, their seat in an investment bank, or
their incentives to keep the C-suite happy and
ensure future access to them.®

6 You might suspect that | am too sympathetic towards these failed rate forecasters because | shared their mistake. You might be right

but while | followed markets closely through these times, | did not need to make rate forecasts. Instead, | have some research pride in
having identified another reason than irrationality for the repeated forecast errors: the difficulty of learning about persistent structural
changes in the inflation process as (see Box 9.3. in Ilmanen (2011)). Recently, an excellent academic study by Farmer-Nakamura-
Steinsson (2024) makes the same argument with much more sophisticated econometric analysis.

Since it's debatable how far back these analysts take the rearview mirror, we don't pick a particular starting point. Instead, we compare
current earnings level to the 10-year moving average of past earnings. Since this estimate is on average five years stale, we express it
as five-year annualized growth rate.

In fact, analysts keep the C-suite twice-happy by first being overoptimistic on medium-term and long-term earnings forecasts and then
obligingly walking down their estimates in the months before actual earnings announcement. You see, those near-term estimates need
to err to the pessimistic side so that the firm's actual earnings can beat the consensus estimate (which happens >70% of the time).

See Kothari et al. (2016) and Ed Yardeni's website https://yardeni.com/charts/sp-500-earnings-squiggles-framework/ for some visual
evidence about the regularity of the walkdown path.


https://yardeni.com/charts/sp-500-earnings-squiggles-framework/
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Exhibit 2: Extrapolative Growth Expectations on US Large-Cap Stocks by Equity

Analysts
December 1, 1984 - November 30, 2024
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Sources: AQR, Credit Suisse, IBES, Robert Shiller's Data Library. Analyst growth forecasts before January 1, 1995 sourced from Credit
Suisse. After January 1, 1995, forecasts are sourced from IBES and AQR. EPS data is provided by Robert Shiller's Data Library.

What matters to us here is that the
overoptimism is not constant over time.
Analyst forecasts in Exhibit 2 are
extrapolative—and thus quite poor market-
timers. As noted in Part 1, the extreme growth
optimism in 2000 and 2021 (and dare we

say the start of 2025) peaked with market
valuations and preceded sharp market falls.
The correlation between past earnings growth
and long-term expectations is 0.3, whereas
realized earnings growth exhibits negative
long-term autocorrelation.

Moreover, a particular overoptimism—a
special layer of US exceptionalism—is saved
for the mega-cap tech stars. A comparison of
the dark blue line for cap-weighted stocks and
the red line for the median stock shows a large
gap in 1999-2001 and since 2017, in line with
wide valuation spreads at these times.

There is other academic evidence of excessive
growth extrapolation in equity markets.
Single “growth stocks” have enjoyed faster
sales or earnings growth in the past and the
growth edge exhibits some persistence. Thus,
investors rightly expect the growth edge to
continue but, unfortunately, they extrapolate
the edge too far into the future and price
these stocks too dearly. After a few years, such
extrapolative growth expectations tend to

be disappointed and result in below-market
returns for growth stocks.

Separately, there is evidence of directional
market return extrapolation, especially by
retail investors (I'll show this later in the
series). Exhibit 3 gives apparent evidence on
extrapolative return expectations in equity
country allocation. The black line shows that
US equities underperformed the rest of the


https://www.aqr.com/Insights/Research/White-Papers/How-Do-Investors-Form-Long-Run-Return-Expectations
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developed world (mainly Europe and Japan)

in the 1970s-80s and again in the 2000-09
decade. These disappointing experiences
coincided with a falling relative market
valuation of US versus others, as well as falling

or flat share of US in the global developed
world index. In contrast, the US-friendly
decade of 1990s and the post-2010 period
coincided with a rising relative valuation and
rising market share.

Exhibit 3: Extrapolative Return Expectations by Equity Country Allocators
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Sources: AQR, Bloomberg, MSCI, Reuters. CAPE is the cyclically adjusted price to earnings ratio which is calculated by converting MSCI
price to earnings from Reuters into earnings per share using the MSClI price index before adjusting for inflation using CPI from Datastream
and taking the inverse of the 10-year average real earnings yield. EAFE CAPE is calculated as the market-cap weighted average of the

CAPE of the underlying countries

We discussed the topical tension in Part 2 of
this series: most of the US outperformance in
recent decades can be attributed to richening
relative valuations. In 1990, the US had a
cyclically-adjusted price/earnings ratio (CAPE)
about half of the remaining developed world,
in the 2000s US rose to be slightly richer

than the rest, and by the end of 2024 US
valuations were nearly twice that of the rest.
Those rising relative valuations suggest lesser
attractiveness of US equities going ahead, and
yet investors collectively have been willing to
raise their US allocations to an all-time high
70% of the global equity portfolio. We can

only make sense of these allocation choices
if investors assign a record-high prospective
growth advantage for the US over others,
guided by an extrapolative mindset.


https://www.aqr.com/Insights/Research/White-Papers/Exceptional-Expectations-US-vs-Non-US-Equities
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What Causes This Different Reaction to
Past Performance in Bonds and Stocks?

Why is it common to expect reversal in

fixed income after a long yield decline but
continuation of a long bull market in equities?
One plausible explanation is that these patterns
have been the historical norm. Yet this claim
conflicts with long-run historical evidence in
Exhibit 4. Total returns of US equities have
exhibited decadal reversals (-0.1 autocorrelation
since 1800, -0.3 since 1900) and bonds decadal

continuation (+0.5 autocorrelation since 1800,
+0.6 since 1900).9 Clearly this is not the answer.

The last section delves deeper on very long
trends of falling real yields and richening asset
valuations which partly explain the observed
positive autocorrelation for bonds in Exhibit 4. It
argues that we may have reached some natural
limits to asset richening trends.

Exhibit 4. Historical Patterns Do Not Support Equity Continuation / Bond Reversal

Mindset
Nominal Real
Equities Bonds Equities Bonds Inflation
Decadal Autocorrelation Since 1800 -0.09 0.49 -0.37 0.31 0.24
Decadal Autocorrelation Since 1900 0.8, 0.57 -0.48 0.24 -0.03

Sources: AQR, Credit Suisse, IBES, Robert Shiller's Data Library. Analyst growth forecasts before January 1, 1995 sourced from Credit
Suisse. After January 1, 1995, forecasts are sourced from IBES and AQR. EPS data is provided by Robert Shiller's Data Library.

Instead, I argue that salience is a key reason

for the difference. Academic research has
emphasized the role of information salience
(memorability, easy access) in expectations
formation.** Bonds are quoted in yields but
equities in prices. Many information sources and
market commentaries reinforce the focus on
bond yields but on realized equity returns. Bond
yields are easy to access and understand, while
equity yields, even if available, require academic
models which make obscure judgments on how
much those yields reflect required returns vs.
realistic growth prospects.

A case in point: When investors in the 2020s
look back to the 2010s, they tend to recall the low
interest rates (ex-ante measure) and the strong
equity returns (ex-post measure).

Bond investors find today’s interest rates
abnormally high and expect rates to mean-
revert toward the lower levels of 2010s. This
logic explains the 2022-24 yield curve inversion
and more generally curve shapes over time (a
mostly upward slope from 1983 to 2021). Now, if
equity investors shared this contrarian mindset,
how would it manifest itself? If investors viewed

9 Decadal autocorrelations on real returns are even a bit lower for both asset classes. They are even more negative on the relative
performance of US vs. non-US equities. Lastly, earlier reports in this series showed that also decadal earnings growth series exhibit

negative autocorrelation.

10 For example, Bordalo-Gennaioli-Shleifer 2022). Bordalo etal. (2024) and Hartzmark-Solomon (2022) on how returns are displayed

matters for investor choices.
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stocks the same way as bonds, forward-looking
estimates would be more cautious after an
abnormally bullish decade, predicting softening
valuations toward the previous decade’s lower
levels. That was IF. There is little sign that most
equity investors act like this when forming
expectations. Their salient memory is not the
past cheaper valuations but the strong realized

returns, so they seem more likely to extrapolate
multi-year performance.

Investors would do well to bear these tendencies
in mind as they form their own expectations for
equity and bond market returns and regional
prospects for the years ahead. A topical example
is the US equity outperformance over the rest of
the world, discussed in Part 2 of the series.*

The Really Long View: Should We
Expect Asset Richening Trends to

Persist?

One might argue that the reason for bond
expectations being more contrarian (than stock)
is that bond prices are only driven by discount
rates, whereas stock prices are also driven by
expected cash flows. Discount rate shocks may
be inherently self-correcting (lower discount
rates imply higher valuations but lower future
reinvestment rates, besides any mean reversion),
whereas cash flow shocks are not (or are less so).

However, recent academic research has
challenged the notion that real bond yields

are mean-reverting. Schmelzing (2020) and
Rogoff-Rossi-Schmelzing (2024) document
multi-century evidence of ever-falling real bond

yields from double-digit rates in the Middle Ages

to negative levels in the 2010s (see Exhibit 5%).

11 See llmanen-Maloney (2025).

This downtrend may reflect declining risk in
debt and increasing investor patience and risk
tolerance due to higher wealth.

Lower required yields imply higher bond
valuations, and lower riskless yields likely boost
other assets’ valuations. Indeed, later articles

in this series will document the richening of US
equity valuations over the past century.

12 Exhibit 5 also shows that inflation and real growth hovered near zero before the Industrial revolution, so today’s typical macro-stories
would not explain well the high real yields of yester-yester. Risk- and patience-related factors likely dominated then but matter less
today. In the past century, yields incorporate some learning of the recent inflation and growth environment. Precious metal imports
from the Americas and Napoleonic wars raised inflation temporarily above zero, but over the past century, sustained positive inflation
has become the norm. World wars, the shift to fiat money, and oil shocks explain the main fluctuations in the one inflation history we
study. On the growth front, the 1900s and especially the post-WWII era saw unprecedented global expansion; recent decades have
seen a slowdown in both population and productivity growth. Finally, fiscal deficits matter in crises but markets often ignore them for a
long time - witness the real yield fall in recent decades despites rising debt levels.


https://www.aqr.com/Insights/Research/White-Papers/Exceptional-Expectations-US-vs-Non-US-Equities
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Exhibit 5. A Really Long History of Downward Trending Yields,1310-2020
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Sources: Schmelzing (2020) and Maddison-Groningen (2020). Notes: Yield and inflation series are medians of annualized rates from up to
eight countries (US, UK, Holland, France, Germany, Italy, Spain, Japan) since Schmelzing (2020) data are available, in many cases before
the birth of the nation. Nominal Yield refers to long-term loans or bonds, and Real Yield is the difference between nominal yield and median
annual country inflation rate over past 20 years. Real GDP growth per capita is from the Maddison-Groningen database for the same

countries (GDP-weighted).

Rogoff et al. (2024) acknowledge that real

yields may be characterized by both a secular
downtrend and cyclical reversals around this
trend. Cyclical variations have lengthened from
4- to 5-year business cycles to even decade-long,
partly reflecting the shift from the postWWII
inflationary decades to disinflationary decades
when debt became more abundant and cheaper,
thanks to friendly central banks.

The observed secular downtrends in required
asset yields may have reached some natural
lower limits, which should strengthen reversal
tendencies. Two key examples follow:

1. It was long believed that nominal yields
cannot be negative, otherwise people would

put money under the mattress instead of into
banks or bonds. Yet, the zero-rate boundary
proved porous between 2008 and 2021 as
bond yields fell to near zero in the US and to
negative nominal levels elsewhere. Low inflation
expectations helped, but the last mile of the
downward journey was falling real yields: at
the trough, trillions of dollars of bonds traded
at -1% to 2% real yields. Then 2022-23 saw a

sharp correction higher when an inflation spike
finally forced central banks to tighten monetary
policies. One can still tell stories of how real
rates could keep falling to ever-more negative
levels, but most observers believe that the
secular downtrend in Exhibit 5 is over. So do I.

2. Another article of faith was that equities
should always offer a positive forward-looking

risk premium over bonds, reflecting the basic
risk-reward tradeoff. Yet, some measures of the
equity-bond premium turned negative in 1999-
2000, mainly reflecting irrational exuberance
amid the tech bubble (see Exhibit 6). The
premium then rebounded and widened in the
post-GFC period but has narrowed sharply since
2022.

The real equity yield is mechanically the sum of
real bond yield and equity-bond premium, so its
natural lower bound reflects both forces above.
A further anchor may come from the notion that
equities provide levered exposure to economic
growth, which suggests something above 2%
real.
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Exhibit 6. Expected Real Yields of US Equities and Bonds, 1900-2024
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Source: AQR, Robert Shiller Data Library, Federal Reserve Bank of Philadelphia, Blue Chip Economic Indicators, Consensus Economics.
Equity Yield is an average of three series based on CAEY, D/P and growth proxies. Real Bond Yield is 10-year Treasury yield minus sur-
vey-based estimate of expected long-term inflation. Equity-Bond Premium is difference of first two series.

What are realistic long-run expectations if we do not
assume major valuation trends or reversals? We try
to address this question based on current market
yields in our annual capital market assumptions
reports, but here I make some comments

beyond market yields. Inflation expectations

are debatable, but a 2% anchor is supported by
central banks unless other forces overwhelm it.»2

Economic growth has been slowing due

to demographics and other headwinds but

may be saved by Al (even though measured
productivity growth has declined in recent
decades). Again, 2% might be a decent anchor
for real growth. (It is a coincidence to see 2%
for both inflation and growth. In any case, their
4% sum of nominal growth is sometimes seen
as an anchor for fair bond yields.) The expected
real rate on riskless T-Bills has seen -2% to +2%
range in the past decade(s); for the long-run

future, 0-1% seems still a good anchor. Then
there are required asset premia beyond those
expectations; historically they have been higher
but prospectively a term premium near 1% and
equity premium of 2-3% (compound return)
seem plausible, while required illiquidity premia
should eventually rise from near 0% to 2%.

Why are our expectations more conservative than
those of many investors? Because market yields
disagree with the optimistic rearview mirror
expectations. Rearview mirror optimism is
especially dangerous:

+  when recent 30-40-year equity returns are
boosted by abnormal earnings growth (due
to one-off falls in interest rates and corporate
tax rates) and richening asset valuations well
beyond sustainable yield + growth;

13 This seems areal possibility in 2025, when US economic policies and threats to the Fed's independence might unleash the

de-anchoring of long-run inflation expectations.
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when even economic growth has been
boosted by more debt and cheaper debt
(until recently) rather than by measured
productivity growth;

when debt dependence (already-high public
and private debt levels) coincides with large
future obligations related to demographics,

when elevated valuations for risky assets
(less so for govts) still point to low portfolio
expected return; and

when many investors’ key answer to this
challenge is to boost private asset allocations
together with wishful thinking on illiquidity
premia and positive-alpha-for-all.

defense, decarbonization as well as elevated

geopolitical and macro uncertainty; Easy to sound like Cassandra here. I asked

ChatGPT if AI would come to the rescue. It
wasn'’t sure.
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This document is not intended to, and does not relate specifically to any investment strategy or product that AQR offers.
It is being provided merely to provide a framework to assist in the implementation of an investor's own analysis and an
investor's own view on the topic discussed herein. This presentation is not research and should not be treated as research.
This presentation 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 article.

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 canbe no assurance that aninvestment 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
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of AQR, the author, or any other person as to the accuracy and completeness or fairness of the information contained in
this document, 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.

"Expected” or “Target” returns or characteristics refer to expectations based on the application of mathematical principles
to portfolio attributes and/or historical data, and do not represent a guarantee. These statements are based on certain
assumptions and analyses made by AQR in light of its experience and perception of historical trends, current conditions,
expected future developments and other factorsit believes are appropriate in the circumstances, many of which are detailed
herein. Changes in the assumptions may have a material impact on the information presented.

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.

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 Disclosures

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 amendment). 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.

Dubai: 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 (firm reference number: FOO7651). Its
principal place of businessis 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 partnership with its office at 15 Bedford St, Covent Garden, London, WC2E 9HE, which is authorized and regulated
by the UK Financial Conduct Authority (“FCA”").

EU: AQR in the European Economic Area is AQR Capital Management (Germany) GmbH, a German limited liability company
(Gesellschaftmitbeschrankter Haftung; " GmbH"), withregisteredofficesat Maximilianstrasse 13,80539Munich, 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.agr.com/Legal-and-Regulatory.

AQR Capital Management (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 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). AQR Capital Management (Asia) Limited, Unit 2023, 20/F, One IFC, 1 Harbour View
Street, Central Hong Kong, Hong Kong. Licensed and regulated by the Securities and Futures Commission of Hong Kong
(CE no: BHD676).
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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
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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 (i) 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 arelated 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
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