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Long-Term Expected Returns
Executive Summary

e We describe three complementary anchors for
estimating expected returns: history, theory, and
current conditions

e  We apply this framework to provide an expected
return to equities and the U.S. 60/40 portfolio

o Finally, we suggest how these three anchors can
be applied to setting expectations for alternative
strategies

Three Anchors

How should investors go about forming return
expectations? We argue that three anchors are
central: historical performance, theory and current
conditions.*

Identifying these anchors can be a useful step, but
two challenges remain: first, there is (ample) room
for argument within each anchor’s return
prediction; and second, the weight to assign to each
anchor likely varies with return horizon. For
example, historical average returns may warrant
discounting due to some peculiarities of the sample
period (say, windfall gains from one-off repricing of
an asset class) or due to concerns about trading
costs or data-mining. There are competing theories
for any empirical finding and each theory can imply
different

specifications and parameters. Even measures to

return forecasts depending on the
assess the market’s current valuation don’t need to
agree; for example, some indicators suggest that
equity markets are historically rich, others that they
are historically cheap.

1 Asness (Foreword to llmanen’s book Expected Returns, 2011 p. xiv)
highlights three useful and complementary methods to estimate expected
returns, in order from weakest to strongest: (1) looking purely at how
something has done in the past, (2) based solely on your theory of how the
world should work without examining the data, (3) jumping straight to
current valuation measures (e.g., the Price-Earnings P/E ratio of stocks, or
the nominal or real yield of bonds).

The relative weights of the three anchors depend on
an investor’s prior beliefs but also on the horizon
over which expected returns are assessed. To
estimate really long-term expected returns—say
beyond 20 years—current market conditions would
matter less than the other two pillars (history and
theory). However, to estimate returns for the next
three to five years, current valuations matter the
most. And to assess the tactical market outlook for
the next few months (which we will not do here),
even valuations would be overwhelmed by shorter-
term drivers such as momentum and the macro

environment.

All of this makes the assessment of expected returns
as much an art as science. “The challenge is to
refine the art of investment decision making in a
way that exploits all our knowledge about historical
experience, theories and current market conditions,
without being overly dependent on any one of
these.” (Ilmanen 2011, p. 5). In short, some judgment
is needed.

Example: Equity Markets

To forecast returns on equities, for example, we
would employ our anchors to generate estimates and
a theoretical foundation for those estimates, then
construct a “net verdict” that incorporates all three
inputs (Exhibit 1). This framework and these
estimates are our opening gambit for dialogues both
with investors and internally.

Any such estimates should come with serious

qualifiers. Forecasting investment returns is
inherently difficult, a problem compounded by the
additional risks taken by timing positions (not just
in increasing or decreasing risk at the portfolio level,
but also through concentrating the portfolio in
specific positions or asset classes) and the
organizational pressures to give up on long-term
positions that are under water (“too early” equals
“wrong”). Humility is warranted even with these
long-term forecasts, and more so with tactical

positions (which, in our opinion, should be an order
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Exhibit 1 | Three Anchors and Long-Term Expected Returns on Equities

Expected Real

Argument

Return and

Notes

Sharpe ratio

Historical Performance = Theoretical Foundation Current Yields/Valuations  Net Verdict
Global (U.S.) equities earned | In most models of modern | The prospective long-term Combine
a compound average real finance, the central source | real return on U.S. equities the three
return of 5.0% (6.3%) and of systematic risk is based on the Shiller E/P or a anchors
excess return over cash of exposure to equity market | dividend discount model® is
4.1% (5.3%) since 1900, direction (market beta). near 4%. Higher equity yields,
with a Sharpe ratio of 0.35 Participating in economic especially in Europe, suggest
(0.37), based on the Dimson- | growth through equities higher prospective returns
Marsh-Staunton CS Global requires sharing losses in outside the U.S.
Yearbook. downturns. (We assume no mean
reversion toward long-run
valuation levels.)
5% ~1-8% 4-5% 4-5%
0.35 ~0.1-06 0.25-0.30 0.25-0.30

Historical returns are
upward-biased compared
with today's prospects as
they reflect higher starting
yields (e.g., Dividend Payout
Ratio (D/P) averaged >4%
compared with current 2%)
as well as some windfall
gains when valuations
improved. (We also do not
predict higher returns for the
U.S. than for global markets
just because the U.S. was
among the winners in the
20th century.) On the other
hand, arithmetic mean
returns are 1%-2% higher
than geometric means
(compound returns) shown
above.

Theories do not make tight
predictions about a fair
level of real equity returns;
thus the wide range.
Theories do, however,
imply that required returns
for equities should be
higher than for lower-risk
fixed-income assets.
Stocks' higher systematic
risk also points to higher
Sharpe ratios -but this
may be balanced by
leverage-averse investors'
willingness to accept a
lower Sharpe ratio for
‘risky' assets that offer
embedded leverage and
conventionality.

The current environment is
exceptional because cash is
earning a negative real rate
near -2%, instead of the long-
run average near 1%. Thus,
today’s forward-looking real
equity return is historically
low, while today’s forward-
looking equity premium over
cash near 6% is historically
high. Mild normalization over
the coming decade seems like
a good base case, with
average real cash rate near -
1% (nominal cash rate
averaging 1%-1.5% and
inflation rates 2%-3%,).

Source: AQR. Dimson- Marsh-Staunton CS Global Yearbook (2012) and Robert Shiller's website. For a summary of the Shiller data set please see additional details at
the end of this document. Analysis based on data from 12/31/2013. Past performance is not a guarantee of future performance. There is no guarantee, express or
implied, that long-term return and/or volatility targets will be achieved. Realized returns and/or volatility may come in higher or lower than expected. Please read
important disclosures at the end of this document.

" The dividend discount model helps decompose realized returns
conceptually into three building blocks which can also be applied to
prospective returns: starting yield, assumed cash flow growth rate, and
expected valuation change. This last term can be based on mean
reversion (or momentum and even other predictors). We assume no

valuation change but think that the sum of dividend yield and the real

trend growth rate of earnings-per-share or dividends-per-share (about
1.5%) is another reasonable estimate of prospective real returns. The
Shiller Earnings-Price Ratio (E/P) already embeds a growth estimate in it
(recall that E contains both retained earnings and distributed dividends).

than point estimates.

of magnitude smaller than well-defined strategic
allocations). To reflect this, we show ranges rather

According to our analysis, current market yields
imply prospective real returns near 4% in the U.S.

but higher in Europe. The forward-looking real
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return estimates (averaging the Shiller E/P and
‘Dividends/Price + 1.5%’) are 4.0%-5.0% for both the
U.S. and MSCI World, however, they are over 6.0%
for MSCI Europe and under 4.0% for MSCI Japan.

Our discussions on prospective equity returns tend
to focus on the inverse of the Shiller P/E.?> Exhibit 2
compares the Shiller E/P with a few other yield or
valuation metrics. All suggest that prospective
equity market returns are below historical norms
(for example, the Shiller E/P is in the bottom 20th
percentile relative to its history), consistent with the
wider low-return environment partly driven by
monetary policies. The aggregate book-to-market
ratio tends to track the Shiller E/P quite closely, and
tells a similar story. Dividend yield is a classic
valuation measure that often gets criticized for not
including share buybacks. However, if the net of
share buybacks and equity issuance (two mirroring
activities, really) is added to the dividend yield to
capture a broad payout yield, it is clear that this
more comprehensive “equity carry” measure has
been below the dividend yield through most of the
history.

Other Investments

For the other main asset class, nominal government
bonds, the horizon-matching starting yield is an
excellent measure of the likely nominal return for a
fixed horizon. (Granted, inflation surprises make
realized real returns uncertain, and even default risk
can no longer be totally ruled out.) Also for a
constant-maturity or constant-duration strategy,
such as rolling 10-year bonds, the starting yield is a
strong anchor for the realized return over a
multiyear horizon. The reason is that any capital
losses due to rising yields tend to be balanced by

higher reinvestment rates.*

Assuming random-walk yields and given the bond
yield plus some roll-down returns in an upward-
expected
returns are near 2% in many markets. This implies

sloping curve environment, nominal
marginally negative prospective real
low but still
comfortably beats cash at -2% real. Combining
into a 60/40

Zero or

returns—which is historically

equities and government bonds

Exhibit 2 | Historical Measures of U.S. Equity Market Yields or Valuation Ratios, 1900—2012
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Sources: AQR, Robert Shiller's website. For a summary of the Shiller data set and important disclosures please refer to the end of this document. All these measures
relate some fundamental metric to the U.S. equity market price: the Shiller E/P uses smoothed earnings over the past decade (inflation-adjusted); D/P uses past year's
dividends; Broad Payout Yield adds to the dividends gross share buybacks and subtracts gross equity issuance (including IPOs and delistings); and Book/(Market*10)
uses the market's aggregate book value (divided by 10 for graphing convenience).

®See “An Old Friend: The Stock Market's P/E” and “The 5% Solution.”
Even if we think this measure is as useful as any for assessing market's
long-run return prospects, we do not find it so useful for tactical market
timing. A future paper may elaborate.

*eibowitz-Bova (“Duration Targeting: A New Look At Bond Portfolios,”
Morgan Stanley Research, 2012)
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portfolio gives a real prospective return of 2.4%, well
below many institutions’ target of 5%.

When it comes to alternative beta premia (dynamic
long-short strategies with low directional exposures),
prospective returns are even harder to predict. We
finish with a few observations on the effect of
diversification and the three anchors above on those
prospective returns:

o Diversification helps: Certain individual
alternative beta premia may have similar
forward-looking Sharpe ratios as market-risk
premia (0.2 to 0.4) and both benefit from
diversification, but alternatives tend to benefit
more. Diversified composites of market-risk
premia are unlikely to have Sharpe ratios
exceeding 0.5 to 0.6, while composites of
alternative-beta premia can have Sharpe ratios
of 0.7 to 1.0, perhaps more. For the best
alternative-beta premia portfolios, it is plausible
to assume higher Sharpe ratios than those for
market-risk premia. The reason is the more
effective diversification enabled by the use of
leverage and shorting that can magnify any
edge, although that many investors are
constrained from using these tools (see Section
2). Of course, those constraints are precisely why
we believe these alternative-beta premia may be
priced to deliver higher Sharpe ratios—if they
were easier to exploit, they would logically be
priced to lower expected returns.

Theory: It is advisable to ask the question “who
is on the other side?” for any strategy that is
claimed to provide a sustainable long-run edge.
Some purists would expect sustainably positive
Sharpe ratios only for premia with a compelling
risk-based explanation. (“Behavioral effects will
disappear when investors learn about them,”
they might say, despite evidence of a century of
added value.) We do not go as far, but we agree
that investors should require higher Sharpe
ratios from  strategies with  substantial
systematic tail risks (e.g., volatility selling) than
from strategies with apparently benign tail
behavior (e.g., trend following) - although the
historical experience may be different.

History: Empirical backtest evidence is
important but deserves some skepticism. It is
more credible if it involves out-of-sample results,
long histories and cross-validation (similar
patterns in many asset classes) instead of a great
fit to recent historical episodes.

Current markets: When investors are concerned
about time-varying opportunities, it may help to
check whether current valuations differ
significantly from past averages. Even then it is
worth stressing that contrarian timing signals
are rarely as helpful for tactical trading as are
trend signals—and neither are reliable enough to
justify large deviations away from good strategic
allocations.



Alternative Thinking | Long-Term Expected Returns 5

Important 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 intended exclusively for the use of the person to whom it has been delivered by AQR, and it is not to be reproduced or
redistributed to any other person. 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 paper 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.

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.

The information in this paper may 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 may be significantly different from that shown here. The information in this document, 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.

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 OR TO 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 AFFECT ACTUAL TRADING RESULTS.

The hypothetical performance results contained herein represent the application of the quantitative 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.

Information for readers in 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.

Information for readers in 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.
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Information for readers in 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 (firm reference 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.

Information for readers in the EEA: 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 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.

Information for readers in the United Kingdom: 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 Charles House 5-11, Regent St., London, SW1Y 4LR, which is authorised and
regulated by the UK Financial Conduct Authority (‘FCA”).

Information for readers in APAC:

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: BHDE76).

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 (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 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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