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Should Your Portfolio
Protection Work Fast
or Slow?

Executive Summary

We have often argued that returns, in many cases they have
investments that perform well in disappointed in terms of magnitude.
protracted market drawdowns In contrast, trend-following

may be more valuable than ones strategies have generally posted
that perform better during sharp very strong returns (consistent
crashes.* This year’s drawdown, with what we’ve documented in
among the more persistent in recent  previous market drawdowns and
memory, provides a clear picture crises). Looking ahead, many of

for the types of strategies that can the macro conditions that have
actually deliver in a “slow burn”. been advantageous to trend-

following are still in place—and
While some options-based have historically tended to persist.
strategies have generated positive

PSG 1 This can be shown empirically by comparing two equally bad “probability events” of different lengths

. . (e.g., the 5t percentile worst month compared to the 5t percentile worst year)—the longer-lived
Portfolio Solutions drawdowns are more likely to prevent investors from reaching their multi-year return objectives. For more
Group discussion on this topic, see McQuinn et al (2020).
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Introduction

It’s been a painful year for most portfolios.
Against a backdrop of stubbornly high inflation
and a historically sharp tightening response
from global central banks, traditional asset
classes have suffered a protracted decline.?

With inflation-driven economic concerns
compounded by geopolitical risks from an
escalating conflict in Europe, policymakers have
remained restrictive in the face of a worsening
growth outlook and weakening markets—a stark
contrast to the aggressive fiscal and monetary
accommodation that followed other crises in
recent history, notably the Covid crash of 2020.

Alternative assets and strategies have had
mixed success amid this market turmoil.
Energies showed promise as an inflation hedge
early in the year, though have given back
some gains on the back of recession concerns.
Gold has generally disappointed?—not living
up to its billing as either an inflation or risk-
off hedge. Private assets, many of which

are now reporting 2Q returns, are notching
losses, with early indications that underlying
equity and debt investments are incurring
write-downs.4s Options-based hedging
strategies, while showing positive returns

in some cases, have been disappointing in
the magnitude of their contributions.®

On the other hand, many “diversifying
alternatives” have shown more encouraging
results: market neutral value strategies have
continued their resurgence with positive returns
in 2022,” and global macro and trend-following

strategies have posted exceptional performance.
The latter strategy, in particular, is on track

for its best year on record, crucially at a time
when strong returns are desperately needed.®

While this year’s relative winners and losers
are clear enough, it is important to recall

prior periods of market stress before drawing
conclusions. For example, in the short-lived
drawdown of March 2020, many options-
based strategies produced exceptional gains,
while trend-following was generally flat. Bonds
also provided offsetting returns that time, as
portfolio pain was really driven by equites.

So in thinking about portfolio protection,

how much should investors take away from
2022? We would argue, a lot. Prolonged

market drawdowns, while relatively rare in

the “Goldilocks” environment of the previous
decade, are common enough over a longer
history. And so too are examples of stocks and
bonds simultaneously suffering with central
banks compounding, rather than offsetting,
losses—one has to go back only a few decades
(perhaps a longer period than many pundits
choose to draw lessons from) to find analogous
historical periods. Most importantly, drawdowns
like the current one, in which adverse

conditions impact public and private investment
strategies in a persistent way, are the most
damaging to investor portfolios—so they should
matter the most when identifying strategies
intended to improve a portfolio’s resilience.

2 Adecline where both major asset classes—stocks and bonds—suffered simultaneously. See AQR's 2Q2022 Alternative Thinking for

more on drivers of correlation between these two asset classes.
The S&P GSCI Gold Index lost -9.3% from January 1, 2022 - September 30, 2022.

See Jacobius (2022)

o> W

For example, the Cambridge Associates U.S. Private Equity Index has preliminarily reported a -4.65% return for Q2 (as of 10/5/2022).

Related, it's been reported that some pensions have become sellers of private assets (Baker, 2022) on the secondary market at 20%

haircuts.

6 The PPUT Index has returned -20.8% this year through September 30, 2022. The protection component itself (i.e., PPUT minus the
returns of the S&P 500 index) has returned 3.9% over this same period.

7 Seelee(2022)

8 The SG Trend Index has returned 35.6% this year through September 30, 2022.
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Two Kinds of Hedging Strategies:
The Tortoise and the Hare

On Panel A of Exhibit 1 shows the two worst
drawdowns for traditional portfolios since the
GFC: the “Covid crash” in early 2020, and the
one currently underway. Even though their
magnitudes are similar (as of 9/30/2022), a
crucial difference is the current drawdown has
unfolded more slowly.

On Panel B of Exhibit 1, we report the
cumulative returns of three commonly used
risk-mitigation strategies during these two
drawdowns:

- Tail-Hedging Funds: proxied by the
EurekaHedge Tail Risk Index

« Systematic Put Buying: proxied by the
CBOE PPUT Index minus the S&P 5009

Exhibit 1: A Tale of Two Tails

Panel A: Global 60/40 Peak-to-Trough
Drawdowns

January 1, 2020 - September 30, 2022
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*Current Drawdown is ongoing.

proxied by the SocGen
Trend-Following Index

Tail-hedging funds—and to a lesser extent
the “passive” options strategy—had strong
returns during the shorter drawdown, but
have been markedly less impressive during the
current one. They were the proverbial hare—
winning in the drawdown that resembled a
sprint but losing in the one that has felt more
like a marathon. In contrast, trend-following
strategies had little to show for themselves
during the Covid drawdown, but like the
tortoise, have proven clear winners in the
current, longer drawdown.

Panel B: The Tortoise and the Hare(s)

60% -
50%
40%
30%
20%

10%

.

Current Drawdown
(Jan-Sep 2022)

0%
Covid-19
(Feb-Mar 2020)

| Tail-Hedging Funds W Systematic Put Buying

Trend-Following

Source: Bloomberg. Global 60/40 is 60% MSCI World, 40% Global Aggregate, using daily data. Systematic Put Buying is proxied by the
difference between the CBOE PPUT index and the S&P 500 (to isolate the protective component of PPUT). Market drawdown periods are

highlighted in gray on the left chart.

9 Astrategy like this might seem like a simple strawman, but investors have been piling into options (Platt and Megaw, 2022), and
to the extent professional tail risk managers can do better (or worse), we'd expect to see evidence in their long-term track records

(e.g., see Exhibit 3)


https://www.ft.com/content/2cc86bde-c0a3-4018-8dff-06f7ce16d887
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In this article we argue that of these two kinds
of strategies, the tortoise (i.e., trend-following)
is more valuable than the hare (i.e., options-
based and tail-risk funds) for most investors.
On one hand, this may seem obvious—if you
know a drawdown is going to be short-lived,
then it’s probably not going to impair your
ability to meet your longer-term objectives.*
On the other hand, this also suggests an

important, yet subtle truth: when it comes to
wealth creation, investments that perform
better in longer-lived drawdowns may be
more valuable than ones that perform better
in sharp crashes. More pointedly, portfolio
protection strategies that work best over
shorter-term “tails” are not as valuable as
strategies that can deliver over longer ones.*

What About Private Assets?

their public counterparts.

drawdowns are the big risk to focus on.

One of the biggest areas of investment among sophisticated investors since the GFC has been
into private and illiquid assets - strategies known to report returns that are less volatile than

A benefit of these smoothed returns (from a reporting perspective!) is that they conceal

risk during sudden market drops with quick recoveries - i.e., they can “smooth over” fast
market drawdowns.*> Thus from a portfolio perspective, illiquid assets may somewhat lessen
the need for strategies that perform well during quick drawdowns (again, from a reporting
perspective only). However, just because a return is smoothed, it doesn’t mean its risk goes
away. Smoothing can only delay losses for so long: protracted drawdowns lead all risky assets,
whether smoothed or not, to reveal their true risk.

The takeaway for all investors (and especially for those with higher allocations to illiquids
than they had during the last bear market) is that when it comes to protecting portfolios, slow

215t Century Drawdowns

In Exhibit 2 we broaden our “tortoise/hare”
comparison to include the five largest 60/40
drawdowns since 2000, ordered by duration.s

The takeaway from Exhibit 1 holds up over
this longer sample: options-based hedging
strategies outperform in shorter drawdowns

(left side) but are less impressive in longer ones
(right). Trend-following shows roughly the
opposite pattern: posting its most impressive
returns in the protracted bad times. This is
true both during the drawdowns themselves
(Panel A), and importantly, from peak to
recovery, or “round trip” (Panel B), where the

10 Of course, even short drawdowns can lead to real problems, such as funding and liquidity needs.

11 This point is underappreciated given that, as we show in Part 2, markets appear to place a significant premium on the short-term
protection offered by options strategies—as reflected in significant negative average returns.

12 Arelated point is that returns are generally reported on a lagged basis. Both of these phenomena may lead to reported losses in a given

drawdown period being understated.

13 Note: The Eurekahedge Tail Risk index data starts January 2008, but given its long-term negative average return (see Exhibit 3)
and correlation to simple options strategies we've tested in previous studies, we would expect a continuation of the pattern shown in

Exhibit 2.
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advantages for trend-following are even more trend-following there is no such mechanical
pronounced. link, and while they may struggle around

the turning point, they have an ability to
This “round-trip advantage” makes sense participate in recoveries. In other words, trend-
economically: the price of protection from following strategies may be expected to hold
options increases amid drawdowns (e.g., via on to (or even add to) their “drawdown gains”
higher premiums), resulting in greater-than- better than options-based strategies.

typical losses in the recoveries that follow. For

Exhibit 2: Going the Distance

Panel A: Peak-to-Trough
100% - Longer Drawdown
80% -
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M Tail-Hedging Funds B Systematic Put Buying Trend-Following

Panel B: "Roundtrip” (i.e., Peak-to-Recovery)
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*The current drawdown is still ongoing. Source: Bloomberg, Datastream. Markets considered only where data existed during the time
period. Market drawdowns are determined by the drawdowns of the Global 60/40 portfolio where 60% is global equities, a cap-weighted
series of Germany, France, Netherlands, Canada, Japan, Italy, U.S., Australia, U.K. and Spain equity indices. The indices are the gross

total return equity index for that country aside from US, which is the S&P500. Indices are source local and then hedged monthly. 40% is
global bonds, a GDP weighted bond portfolio of individual country Datastream bond indices. Drawdowns chosen based on the top 5 worst
drawdowns since the inception of SG Trend Index. Eurekahedge Tail Risk Index was incepted in January 1, 2008, so Tail-Hedging Funds
are excluded during the Tech Bust drawdown and for comparability the GFC drawdown starts two months later than the actual start of the
drawdown, November 1, 2008 (results are directionally similar regardless). Chart is provided for illustrative purposes only and is not based
on an actual portfolio AQR manages.
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There’s another contributor to these
differences: the influence of average returns
outside of specific drawdown episodes.
Exhibit 3 plots long-term cumulative returns
for options-based and trend-following
strategies since the inception of the SocGen
Trend Following Index (Panel A) 2000 and
the EurekaHedge Tail Risk Index (Panel B)

Exhibit 3: Put Down

Panel A: Cumulative Returns Since
Inception of SocGen Trend Index
(Log-Scaled)

January 1, 2000 - September 30, 2022

2008. A clear wedge emerges, suggesting that
in exchange for crash protection, options-
based strategies suffer negative long-term
average returns; whereas trend-following—
beyond its tendency to deliver in longer-term
drawdowns—also has positive average returns
at its back.4

Panel B: Cumulative Returns Since
Inception of Eurekahedge Tail Risk
Index (Log-Scaled)

January 1, 2008 - September 30, 2022
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Tail-Hedging Funds Market Drawdowns

Source: Bloomberg. Markets considered only where data existed during the time period. Chart is provided for illustrative purposes only
and is not based on an actual portfolio AQR manages. Market drawdowns in this exhibit correspond to the ones shown in Exhibit 2 and are

highlighted in gray.

Yet, despite the drawbacks of options-based
tail hedging strategies shown in Exhibits 2
and 3, investors still allocate to them after
drawdowns.* This is hard to reconcile with the
evidence that longer lasting drawdowns—ones
where these strategies tend to disappoint—
actually cause portfolios more harm.*

Why are “fast drawdown” strategies like
these so popular? One possibility is that
market participants assign a large premium

for instantaneous protection—willing to pay
handsomely not to be caught wrong-footed in
a crash.v

Regardless of investor preferences, the
evidence suggests a clear trade-off between
short-term crash protection and long-term
returns. For fundamental economic reasons, a
strategy that can do well on both dimensions
is very unlikely to exist, and we have yet to
find documented evidence of any manager

14 For a series extending to 1985, see lImanen et al (2020), which finds a similar pattern.

15 See Platt and Megaw (2022) and Wallerstein (2022)

16 See, for example, Exhibit 2 of McQuinn et al (2021) for empirical evidence.
17 This leads to the central question: is short-term hedging success worth it for long-term investors? See Litterman (2011) for more
discussion on this. and for who should rationally be on which side of options-based tail risk hedging.


https://www.aqr.com/Insights/Research/White-Papers/Tail-Risk-Hedging-Contrasting-Put-and-Trend-Strategies
https://www.aqr.com/Insights/Research/Journal-Article/Portfolio-Protection-Its-a-Long-Term-Story
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consistently able to deliver on these two
objectives. Given shorter term drawdowns
aren’t as important to long-term wealth
accumulation, we think 2022 is a valuable

case study to (re)consider how much weight
a portfolio should have in “tortoise” versus
“hare” risk-mitigating strategies.

New Trends in Trend-Following

Trend-following strategies aren’t new, but are
likely to see renewed interest on the heels of
recent strong performance. So what should
investors look for when comparing strategies?

Investors often focus on innovations and
enhancements to any core strategy over time.
However, for trend following, we believe
investors should be especially cautious.

Because trend following has a dual mandate of
1) positive returns on average, and 2) convexity
in bad times, investors need to make sure that

so-called innovations haven’t implicitly traded

off one mandate at the expense of the other.

We thus believe that any additions to a trend
following strategy must meet the high bar of

adding to, or at least maintaining, both aspects

of the dual mandate. While such innovations

thus have a doubly-high hurdle, we believe the

best way to find them is to stick to the core
investment philosophy—namely, capturing

the tendency of markets to under-react to new

information.

Two such applications have shown particular
promise:

+ Trends in “alternative” assets:*8 If trend-
following works because of persistent and

pervasive investor behavior, then you would

expect to find evidence for it beyond “tried
and true” asset classes. Trend-following

18 For more, see Babu et al (2019).
19 For more, see Brooks (2017).

in more exotic assets, like non-index
commodities or equity factors, may be a
natural extension of the core thesis of trend-
following, and as such (not surprisingly)
has also shown a similar ability to deliver

in persistent drawdowns and on average.
However, there is a challenge for these
alternative implementations: because they
are harder to access, they require more skill
to implement efficiently.

Economic trend-following:* This is a more
subtle application of the basic strategy.
Following trends in prices is a clear way

to profit from under-reaction, as a single
metric—the price—should (at least in
theory) incorporate all information about
fundamentals. A potential shortcoming,
however, is that price changes are not
always fundamentally driven, and certain
returns, e.g., those driven by price pressures
or hedging flows, may revert. A more

direct (albeit more challenging) approach
to capturing under-reaction to evolving
fundamentals is to measure news about
fundamentals directly, i.e., going long assets
for which fundamental macroeconomic
trends are improving, and short assets

for which fundamental macroeconomic
trends are deteriorating. The challenge in
this approach is in the wide range of inputs
to consider: assets are impacted by many
fundamentals. Of course, this challenge


https://www.aqr.com/Insights/Research/Working-Paper/Trends-Everywhere
https://www.aqr.com/Insights/Research/White-Papers/A-Half-Century-of-Macro-Momentum
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is also an opportunity for managers to shows they can still provide valuable
differentiate themselves. diversification—improving the ability of the
strategy to both provide positive returns on
While these strategies may be correlated to average (Panel A), and, importantly, returns
a more traditional approach (they share an during market drawdowns (Panel B).

investment philosophy, after all), Exhibit 4

Exhibit 4: Invite All Your Trends

Panel A: Positive Returns Panel B: Performance When Most Needed
January 1, 1990 - September 30, 2022
14% - 80% -
12% |
2
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: Z
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[] ©
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0% -70%
' o Nov 2007 - Apr 2000 - Jan2022 - Jan 1990 - Feb 2020 -
Price-Based Diversified Feb 2009 Sep 2002 Sep 2022 Sep 1990 Mar 2020
Trend Following Trend Following
m Diversified Trend Following M Global 60/40 B Price-Based Trend Following

Source: AQR. The Hypothetical Diversified Trend-Following Strategy performance is a backtest that is 40% Price-Based Trend Following,
40% Economic Trend Following and 20% Alternative Trend Following. The returns are net of a 1.25% mgmt. fee and 20% performance
fee, and net of estimated transaction costs. The 60/40 portfolio has 60% invested the MSCI World Net Total Return USD Index and 40%
invested in the Bloomberg Barclays Global Aggregate Total Return Index. The portfolio is rebalanced monthly. The 3-Month T-Bill is the
risk-free rate used to derive the Sharpe ratio. Please read performance disclosures in the Appendix for a description of the investment
universe and the allocation methodology used to construct the Price-Based, Alternative and Economic Trend-Following Strategies.
Markets considered only where data existed during the time period. Chart is provided for illustrative purposes only and is not based on an
actual portfolio AQR manages. Hypothetical data has inherent limitations, some of which are disclosed in the Appendix. Diversification
does not eliminate the risk of experiencing investment losses.

Conclusion: Better Late Than Never

Papers on tail risk tend to come out after worst times to invest. Research suggests
markets lose money, leaving investors with trend-following strategies are a different

the unappealing prospect of buying insurance  story.?° They have shown the ability to deliver
after it was actually needed. We believe over the long term and particularly in “slow”
this hesitation is justified for options-based challenging market environments, and—
strategies. Their tendency for negative long- crucially today—do not have a tendency to
term returns makes them a poor portfolio “richen” amid market drawdowns.

addition in general, and they often see rising

prices (via higher premiums) after periods Even though an allocation to risk-mitigating
of market stress—making these among the strategies should be a strategic decision, the

20 See for instance, lImanen et al (2021), Asvanunt et al (2015), Hurst et al (2017), AQR Alternative Thinking 3Q2015 and 3Q2018, and
references therein.
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reality for many investors is if “now” is still which shows tumultuous times tends to be
the right time. We believe the macroeconomic  sticky at annual horizons). Trend-following is
environment remains favorable for strategies among the few investments that has tended to
like trend-following. Macro uncertainty tends outperform amid tumultuous times (Panel B),
to be persistent, suggesting the turmoil we’ve which suggests a continued tactical case for
seen so far this year is unlikely to go away inclusion in a portfolio.

any time soon (see Panel A of Exhibit 5,

Exhibit 5: The Macro Postman Often Rings (At Least) Twice

Panel A: Macro News Indicator, Panel B: Relative Performance During
Last 12M vs Next 12M Macro Turmoil
January 1, 1972 - June 30, 2022
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Source: AQR, Bloomberg, St. Louis Federal Reserve, U.S. Bureau of Labor Statistics. The Macro News Indicator is based on changes in
real GDP growth, changes in inflation, inflation surprises, real GDP growth surprises, and industrial production growth surprises. Changes
are calculated as simple difference between year-on-year inflation or growth and year-on-year inflation or growth 12 months earlier.
Surprises are calculated as simple difference between year-on-year inflation or growth and 1-year forecasts 12 months earlier from the
Fed Survey of Professional Forecasters. Time period based on availability of data.
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Appendix

Hypothetical Alternative Trend-Following Strategy

The Hypothetical Alternative Trend-Following Strategy is based on the methodology described in “A Century of Evidence on
Trend-Following Investing” [Hurst, Ooi, Pedersen (2017)], applied to a different set of assets. It is constructed with an equal-
weighted combination of 1-month, 3-month, and 12-month trend-following strategies for markets across 6 major asset groups—
equity factor portfolios, credit indices, interest rate swaps, emerging currencies, alternative commodities, and volatility futures—
from January 1990 onward. Since not all markets have the same length of historic return data available, we construct the
strategies using the largest number of assets for which return data exist at each point in time. We use futures returns when they
are available. The strategy targets long-term volatility target of 10% but does not limit volatility during periods where realized
volatility may be higher or lower than this number.

In order to calculate net-of-fee returns for the time series momentum strategy, we subtracted a 2% annual management fee and
a 20% performance fee per annum from the gross-of-fee returns to the strategy. The performance fee is calculated and accrued
on a monthly basis, but is subject to an annual high-water mark. In other words, a performance fee is subtracted from the gross
returns in a given year only if the returns in the fund are large enough that the fund’'s NAV at the end of the year exceeds every
previous end of year NAV. The transactions costs used in the strategy are based on AQR's proprietary estimates of transaction
costs for each market traded, including market impact and commissions.

This model is not based on an actual portfolio AQR manages. The benchmark and relevant cash rate is assumed to be 3-month
Treasury bills.

Hypothetical Price-Based Trend-Following Strategy

The Hypothetical Price-Based Trend-Following Strategy model uses data from January 1880 onward. The investment strategy

is based on trend-following investing which involves going long markets that have been rising and going short markets that have
been falling, betting that those trends over the examined look-back periods will continue. The strategy was constructed with an
equal-weighted combination of 1-month, 3-month, and 12-month trend-following strategies for 67 markets across 4 major asset
classes: 29 commodities, 11 equity indices, 15 bond markets, and 12 currency pairs. Since not all markets have return data going
back to 1880, we construct the strategies using the largest number of assets for which return data exist at each point in time. We
use futures returns when they are available. Prior to the availability of futures data, we rely on cash index returns financed at local
short rates for each country. Please see Figure 2 for additional details. The strategy targets a long-term volatility target of 10%
but does not limit volatility during periods where realized volatility may be higher or lower than this number.

Hypothetical performance is net of fees and net of transaction costs. In order to calculate net-of-fee returns, we subtracted a

2% annual management fee and a 20% performance fee from the gross-of-fee, net-of-transaction-cost returns to the strategy.
Actual fees may vary depending on, among other things, the applicable fee schedule. The transactions costs used in the strategy
are based on estimates of average transaction costs for each of the four asset classes, including market impact and commissions.
The transaction costs are assumed to be twice as high from 1993 to 2002 and six times as high from 1880-1992. The
transaction costs used are shown in Figure 1.

This model is not based on an actual portfolio AQR manages.

The benchmark and relevant cash rate is assumed to be ICE BofAML 3-Month T-Bill. Prior to 1929 when 3-month Treasury bills
became available, the benchmark and relevant cash rate is assumed to be the NYSE call money rates (the rates for collateralized
loans) through 1920, and returns on short-term government debt (certificates of indebtedness) from 1920 until 1929.

Figure 1

Asset Class Time Period (los a % of notional raded)

1880 — 1992 0.34%

Equities 1993 — 2002 0.11%

2003 — Present 0.06%

1880 — 1992 0.06%

Fixed Income 1993 - 2002 0.02%

2003 — Present 0.01%

1880 — 1992 0.18%

Currencies 1993 — 2002 0.06%

2003 — Present 0.03%

1880 — 1992 0.58%

Commodities 1993 — 2002 0.19%

2003 — Present 0.10%
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Figure 2
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Limitations of Backtested Performance. The returns presented reflect hypothetical performance an investor would have
obtained had it invested in the manner shown and does not represents returns that any investor actually attained. The
information presented is based upon the following hypothetical assumptions.

Hypothetical Economic Trend-Following Strategy Backtest Construction

The Hypothetical Economic Trend-Following Strategy uses data from February 1970 onward. The investment strategy is based
on trend following which for each theme (Growth, Inflation, International Trade, Monetary Policy, Risk Aversion) and within

each asset class, takes a long position in assets in which economic trends are improving and a short position in assets in which
economic trends are deteriorating. Each individual position is sized to target the same amount of volatility, both to provide
diversification and to limit the portfolio risk from any individual market. The theme portfolio across all assets is scaled to target
10% forecasted annual volatility.

Not all markets and assets have returns going back to 1970; details outlined on the following page.

Growth: Growth trends are captured using one-year changes in forecasts of real GDP growth. From 1990 onward forecast data
is from Consensus Economics. Prior to 1990, we use one-year changes in realized year-on-year real GDP growth, lagged one
quarter (this definition is equivalent to changes in forecasts assuming that real GDP growth follows a random walk). The series

is from the OECD. Increasing growth is assumed to be bullish for equities (cash-flow impact), commodities (increasing demand),
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and currencies (Balassa-Samuelson hypothesis), and bearish for fixed income (both government bonds and interest rates) via both
inflationary pressures and upward pressure on real interest rates.

Inflation: Inflation trends are captured using one-year changes in forecasts of CPl inflation. From 1990 onward forecast data is
from Consensus Economics. Prior to 1990, we use one-year changes in realized year-on-year CPI inflation, lagged one quarter
(this definition is equivalent to changes in forecasts assuming that CPI inflation follows a random walk). The series is from the
OECD. Increasing inflation is assumed to be bearish for equities (see Katz and Lustig (2017)), bullish for currencies (see Clarida
and Waldman (2008)), and bearish for fixed income.

International Trade: International trade trends are captured using one-year changes in spot exchange rates against an export-
weighted basket. Data is from DataStream. A depreciating currency is bullish for equities (exports become more competitive),
bearish for currencies (very similar to price momentum), bearish for fixed income (other things equal, a depreciating currency
reduces the pressure on a central bank to reduce interest rates), and bearish for commodities (depreciation of the currencies of
commodity consumers means commodities, which are generally priced in USD, are effectively more expensive).

Monetary Policy: Monetary policy trends are captured using one-year changes in the front end of the yield curve. From 1992
onwards, | use two-year yields, while prior to 1992 | use Libor and its international equivalents. Both data series are from
Bloomberg. Expansionary monetary policy is bullish for equities (see Bernanke and Kuttner (2005)), bullish for currencies (see
Eichenbaum and Evans (1995)), bullish for commodities, and bearish for fixed income.

Risk Sentiment: Changes in risk sentiment are captured using one-year equity market excess returns. Data is from DataStream.
Increasing risk sentiment—i.e., strong equity market returns—is bullish for equities, commodities, and currencies, and bearish for
fixed income.

The model employs relatively simple measures as they afford long data availability and are less susceptible to concerns about
data mining. The strategy is therefore intended as a proof of concept, and can potentially be enhanced by employing additional
and improved measures of economic trends.

Backtest returns are hypothetical gross of transaction costs and fees. Even after adjusting for transaction costs and fees,
backtest returns are likely overstated, despite best effort to employ simple and transparent signals, due to unavoidable hindsight
bias. Hypothetical data has inherent limitations, some of which are disclosed herein.

As the backtest is constructed to take a long position in assets in which economic trends are improving and a short position in
assets in which economic trends are deteriorating, the strategy would likely underperform in a period of sharp reversals across
asset classes and investment themes or in an environment in which price trends and economic trends diverge. However, due in
part to the diversification benefits of the four asset classes and four investment themes, the performance of the backtest has
been consistent over a wide variety of macroeconomic and financial environments over the last 50 years.

Hypothetical Economic Trend-Following Strategy Universe:

Equity index return data is from Bloomberg. Start dates are the earliest available date of the series:
e 1970: Australia, Germany, Canada, Spain, France, Italy, Japan, Netherlands, U.K., U.S.

e 1975: Switzerland

e 1980: Denmark, Hong Kong, Sweden

e 1988: New Zealand

Government bond return data is from Bloomberg and DataStream. Start dates are
e 1970: Germany, Canada, UK., U.S.

e 1980: Japan

e 1981: Switzerland

e 1985: Denmark

e 1986: Australia

e 1987: Sweden

Currency return data is from Citi and Reuters. Start dates are
e 1971: Germany, Japan, Switzerland, U.K.

e 1972: Australia, Canada

e 1978: New Zealand, Sweden

Interest rate futures return data is from IFS. Start dates are
e 1987:U.S.

e 1988: UK.

e 1989: Australia, Europe (Euribor)

e 1991: Canada, New Zealand, Switzerland
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Commodity futures return data is from Bloomberg. Start dates are
1970: Cattle, Corm Cotton, Hogs, Soybeans, Soymeal, Soyoil, Sugar, Wheat
1974: Coffee

1979: Heat Qil

1983: Crude Oil

1984: Gas Qil

1985: Unleaded

1989: Brent Oil

1990: Natural Gas

1991.: Zinc

1993: Nickel
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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 reliable indicator of future performance.

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 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, noris 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.

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.

The S&P 500 Index is the Standard & Poor's composite index of 500 stocks, a widely recognized, unmanaged index of common
stock prices.

HYPOTHETICAL PERFORMANCE RESULTS HAVE MANY INHERENT LIMITATIONS, SOME OF WHICH, BUT NOT ALL,

ARE DESCRIBED HEREIN. NO REPRESENTATION IS BEING MADE THAT ANY FUND OR ACCOUNT WILL OR IS LIKELY

TO ACHIEVE PROFITS OR LOSSES SIMILAR TO THOSE SHOWN HEREIN. IN FACT, THERE ARE FREQUENTLY SHARP
DIFFERENCES BETWEEN HYPOTHETICAL PERFORMANCE RESULTS AND THE ACTUAL RESULTS SUBSEQUENTLY
REALIZED BY ANY PARTICULAR TRADING PROGRAM. ONE OF THE LIMITATIONS OF HYPOTHETICAL PERFORMANCE
RESULTS IS THAT THEY ARE GENERALLY PREPARED WITH THE BENEFIT OF HINDSIGHT. IN ADDITION, HYPOTHETICAL
TRADING DOES NOT INVOLVE FINANCIAL RISK, AND NO HYPOTHETICAL TRADING RECORD CAN COMPLETELY ACCOUNT
FOR THE IMPACT OF FINANCIAL RISK IN ACTUAL TRADING. FOR EXAMPLE, THE ABILITY TO WITHSTAND LOSSES

ORTO ADHERE TO A PARTICULAR TRADING PROGRAM IN SPITE OF TRADING LOSSES ARE MATERIAL POINTS THAT
CAN ADVERSELY AFFECT ACTUAL TRADING RESULTS. THERE ARE NUMEROUS OTHER FACTORS RELATED TO THE
MARKETS IN GENERAL OR TO THE IMPLEMENTATION OF ANY SPECIFIC TRADING PROGRAM, WHICH CANNOT BE FULLY
ACCOUNTED FOR IN THE PREPARATION OF HYPOTHETICAL PERFORMANCE RESULTS, ALL OF WHICH CAN ADVERSELY
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AFFECT ACTUAL TRADING RESULTS. The hypothetical performance results contained herein represent the application of the
guantitative models as currently in effect on the date first written above, and there can be no assurance that the models will
remain the same in the future or that an application of the current models in the future will produce similar results because the
relevant market and economic conditions that prevailed during the hypothetical performance period will not necessarily recur.
Discounting factors may be applied to reduce suspected anomalies. This backtest's return, for this period, may vary depending
on the date it is run. Hypothetical performance results are presented for illustrative purposes only. In addition, our transaction
cost assumptions utilized in backtests, where noted, are based on AQR Capital Management LLC's, ["AQR's") historical realized
transaction costs and market data. Certain of the assumptions have been made for modeling purposes and are unlikely to be
realized. No representation or warranty is made as to the reasonableness of the assumptions made or that all assumptions used
in achieving the returns have been stated or fully considered. Changes in the assumptions may have a material impact on the
hypothetical returns presented. Actual advisory fees for products offering this strategy may vary.

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

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.

AQR Capital Management, LLC is exempt from holding an AFSL pursuant to “ASIC Class Order CO 03/1100, as amended by ASIC
Corporations [Repeal and Transitional) Instrument 2016/396 and ASIC Corporations [Amendment) Instrument 2021/510". AQR
Capital Management, LLC is regulated by the Securities and Exchange Commission ['SEC") under United States of America laws,
which differ from Australian laws. Please note that this document has been prepared in accordance with SEC requirements and
not Australian laws.

Canadian recipients of fund information: These materials are provided by AQR Capital Management [Canada), LLC, Canadian
placement agent for the AQR funds.

Please note for materials distributed through 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 there is 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.

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

AQR in the European Economic Area is AQR Capital Management [Germany) GmbH, a German limited liability company
[Gesellschaft mit beschrankter Haftung; “GmbH"), with registered offices at Maximilianstrasse 13, 80539 Munich, authorized
and regulated by the German Federal Financial Supervisory Authority [Bundesanstalt fir 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.
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