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The information set forth herein has been obtained or derived from sources believed by AQR Capital Management, LLC (“AQR”) to be reliable. However, AQR does not make any 
representation or warranty, express or implied, as to the information’s accuracy or completeness, nor does AQR recommend that the attached information serve as the basis of any 
investment decision. 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. 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. Please refer to the Appendix for more information on risks and fees. Past performance is not a guarantee 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 speaker nor AQR undertakes to advise you of any changes in the views expressed herein. It should not 
be assumed that the speaker 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The information contained herein is only as current as of the date indicated, and may be superseded by subsequent market events or for other reasons.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 
speaker guarantees the accuracy, adequacy or completeness of such information. Nothing contained herein constitutes investment, legal, tax or other advice nor is it to be relied on in 
making an investment or other decision. 

There can be no assurance that an investment strategy will be successful. Historic market trends are not reliable indicators of actual future market behavior or future performance of any 
particular investment which may differ materially, and should not be relied upon as such. Target allocations contained herein are subject to change. There is no assurance that the target 
allocations will be achieved, and actual allocations may be significantly different than that 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 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 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 may affect the value, price or income of an investment adversely. 

Neither AQR nor the speaker 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 speaker 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. 



Portfolio Solutions Group (PSG)
Aiming to help AQR clients achieve better portfolio outcomes 

Source: AQR. For illustrative purposes only. Not to be construed as investment advice or an investment recommendation by AQR. 3

Custom Analysis and Portfolio Design

• Consult on a range of investor themes and challenges

• Educate on portfolio construction and asset allocation

• Perform analysis at the portfolio and manager levels

• Tailor multi-asset class portfolios to address specific 

investor needs

Investor Resources

Create, author, and edit a wide array of educational 

materials, including:

• Quarterly Alternative Thinking publication

• Investment strategy presentations and white papers

• Portfolio analytics tools 

• The Curious Investor podcasts



Outline

Winter Is Coming: The Generational Challenge of Low Expected Returns

• A Global Challenge in All Asset Classes (Not Just Bonds)

• Capital Market Assumptions: Winter is Colder in Switzerland

What Can You Do? How to Keep Warm?: Main Institutional Investor Answers

• (Accept The Cold Reality … And Maybe Also Try to Keep Warm Through:)

• More Equity-Like Risk-Taking

• Illiquid Alternatives 

• Factor Investing and Alternative Risk Premia

How to Protect Yourself in a Downturn?: Comparison of Some Popular Protection Strategies

• Fast Versus Slow Bad Outcomes

• Trend Versus Put Strategies

• Role of FI as a Diversifier or Portfolio Protector
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Winter is Coming: 
The Generational Challenge of Low 
Expected Returns
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Source: AQR,  Bloomberg, Robert Shiller’s Data Library, Ibbotson Associates (Morningstar), Kozicki-Tinsley (2006), Federal Reserve Bank of Philadelphia, Blue Chip Economic Indicators, 
Consensus Economics. Earnings data through 9/30/2019. The U.S. 60/40 portfolio is 60% U.S. equities and 40% long-dated Treasuries. The real equity yield is a simple average of two measures: 
(0.5 * Shiller E/P * 1.075) + 1.5% and Dividend/Price + 1.5%. The 1.5% term is assumed long term real earnings per share (EPS) growth. The 0.5 multiplier reflects the long-term payout ratio; the 
1.075 multiplier accounts for EPS growth during the 10-year earnings window. The universe of stocks represented is the S&P 500. The real bond yield is the yield on long-term U.S. Treasury 
bonds minus long-term expected inflation based on Blue Chip Economic Indicators, Consensus Economics and the Federal Reserve Bank of Philadelphia. Before survey data became available in 
1978, expected long-term inflation is based on statistical estimates and on 1-year ahead Livingston inflation forecasts. This is one set of estimates of ex-ante real yields for equities and bonds, but 
other reasonable specifications should tell broadly the same story. Chart is for illustrative purposes only. Past performance is not a guarantee of future performance. Please read important 
disclosures in the Appendix.

Expected Real Return of U.S. Stocks, Bonds and the 60/40 Portfolio

January 1900 – May 2020

Low Expected Returns on All Long-Only Assets, Not Just Bonds 

Common low riskless part in the discount rate makes everything expensive
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The Second-Most Important Generational Challenge?

• Forward-looking returns appear low wherever we look. This challenge applies to all asset 

classes, not just bonds. 

− Low starting yields are most transparent for government bonds but we see for all asset classes 

(credits, equities, real estate, private equity) historically low yields and/or above-average valuation 

• Why? Every long-only asset can be priced as “Expected cash flows divided by a discount 

rate which reflects a riskless rate and some risk premia”. 

− Even if the expected cash flows and risk premia were near historical average, the common (riskless) 

part of the discount rate can make everything expensive, likely reflecting easy monetary policies* 

− Record-low (or even negative) yields on riskless bonds thus make everything expensive

• This is a global challenge but likely worse in Europe and especially Switzerland 

− Even lower cash and bond yields, larger bond allocations

Warmer climate in the atmosphere, colder climate for pension-saver returns

7

* Loose central bank policies around the world are a key part of the story, whether they reflect active choice or merely a policy response to “wet-logs 
economies” (where any tightening can cause recession or crashes) as well as to fundamental trends in demographics, globalization and technology (which 
have caused lower inflation and natural real rates).  
Source: AQR.



Low Expected Returns Apply Also to Private Assets
Expected returns are less visible, but gravity pulls illiquids lower also

• Our estimates based on a discounted cash flow framework in Ilmanen, Chandra and 

McQuinn (2020) point to lower expected real returns for PE, as well as a narrower edge 

over public equity. (PE has a big gross edge but its all-in fees are 5.7% p.a. more below.)

Net-of-fee Expected Real Returns for U.S. Private and Public Equity
January 1, 1993 – September 30, 2018

Source: AQR, Pitchbook, Bain & Company, Shiller, Consensus Economics, Bloomberg. For details, see Ilmanen, Chandra and McQuinn (2020). For public equity real net ER, see 
Alternative Thinking Q1 2017 and Private Equity real net ER described in the Appendix (“Yield-Based Expected Real Returns for U.S. Private Equity”). There is no guarantee, express 
or implied, that long-term return targets will be achieved. Realized returns may come in higher or lower than expected. For illustrative purposes only and not representative of any 
strategy that AQR currently manages. 8
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*Our PE estimated return in 2008-9, when the PE market slowed down, is likely understated due to our imperfect proxy for the cost of debt and a lack of reliable historical data.



The Low Expected Return Challenge May Be Underappreciated

9

Balmy tailwinds sustained realized returns through 2010s but the game is up  

Source: AQR.

• This challenge may be underappreciated because realized returns have remained strong

− Our generation benefited from windfall gains over decades which sustained high returns even through 

2010s. These tailwinds cannot go on much longer. It may soon be a payback time.

− We have been “borrowing from the future” (or “revaluations have brought future returns forward”) 

− Investors who assess prospective returns from a rearview mirror of recent decades (this is more 

typical for equity investors and illiquids investors than bond investors) will be disappointed

• We do not know whether the low expected returns will materialize through “slow pain” or 

“fast pain” (or through “dying by fire” vs “dying by ice”, in gameofthronesy language)

− Starting yields/valuations are hardly good for market timing (cf. too pessimistic forecasts in 2010s 

when rich things got even richer), but they do give a useful anchor for the next decade



Winter is Colder in Switzerland

• As argued above, the 5% real returns many global investors were used to are no longer realistic 

prospects. Low yields and high valuations in virtually all asset classes point to half or less of these long-

run norms.

• Swiss institutional investors may expect less, perhaps 2-3% real, but their low home cash rate is a heavy 

anchor (also on the international investments, if FX-hedged). And if Swiss pension funds have large bond 

allocations, earning positive real returns will be even harder.

− As a reminder, Swiss cash rate is near -0.6%, 10-year govt bond yield near -0.5%, and consensus forecast of the 

next-decade inflation +0.8%. 

Our capital market assumptions point to even lower expected returns here

Source: AQR Bloomberg, Robert Shiller’s Data Library, Ibbotson Associates (Morningstar), Kozicki-Tinsley (2006), Federal Reserve Bank of Philadelphia, Blue Chip Economic Indicators, Consensus 
Economics. Earnings data through 12/31/2019. The equity real yield is a simple average of two measures: (0.5 * Shiller E/P * 1.075) + 1.5% and Dividend/Price + 1.5%. The 1.5% term is assumed 
long term real earnings per share (EPS) growth. The 0.5 multiplier reflects the long-term payout ratio; the 1.075 multiplier accounts for EPS growth during the 10-year earnings window. The universe 
of stocks represented is the S&P 500 and MSCI World. The real bond yield is the yield on long-term government bonds for each country minus long-term expected inflation based on Blue Chip 
Economic Indicators, Consensus Economics and the Federal Reserve Bank of Philadelphia. For the global bond real yield series, we have weighted by GDP of each constituent country of the MSCI 
World. The U.S. 60/40 real yield is a weighted average of the two for each region: 60% U.S. equity real yield and 40% real Treasury yield. For the Global Equity and Swiss Bond 40/60 real yield it’s 
40% global equity real yield and 60% real Swiss bond yield. Before survey data became available in 1978, expected long-term inflation is based on statistical estimates and on 1-year ahead 
Livingston inflation forecasts. This is one set of estimates of ex-ante real yields for equities and bonds, but other reasonable specifications should tell broadly the same story. Please read important 
disclosures in the Appendix.
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We present local real (inflation-adjusted) annual compound rates of return for a horizon of 5 to 10 years

In 2020, expected returns for equities went up (though with very uncertain inputs)

Expected returns for credit, U.S. Treasuries and cash went down

As of May 31, 2020
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Source: AQR; see later slides for details. Estimates as of May 31, 2020 are local real annual compound rates of return for a horizon of 5 to 10 years. “Non-U.S. developed equities” is 
cap-weighted average of Euro-5, Japan, U.K., Australia, Canada. “Non-U.S. 10Y govt. bonds” is GDP-weighted average of Germany, Japan, U.K., Australia, Canada. Error bars cover 
50% confidence range, based on analysis from Alternative Thinking Q1 2018 and adjusted for current expected volatilities. These are intended to emphasize the uncertainty around any 
point estimates. Not only are the return forecasts uncertain, but also any measures of forecast uncertainty are debatable. Forecasting requires humility at many levels. Estimates are for 
illustrative purposes only, are not a guarantee of performance and are subject to change. Not representative of any portfolio that AQR currently manages.

Overview of Our Latest Estimates for Major Asset Classes

Medium-Term Expected Real Returns for Liquid Asset Classes

May 2020Dec 2019



CMA: Equities

We average two yield-based approaches: 

1. Earnings-based: Shiller E/P * 0.5 (long-run dividend payout ratio) + 1.5% long-run real EPS growth 

2. Payout-based: Dividend Yield + Net Buyback Yield + estimated real aggregate payout growth 

We assume no mean reversion in equity valuations, and we quote local real returns

Most equity return estimates have risen in 2020 due to falling valuations

Building 5- to 10-year local real return estimates

* For emerging markets, our payout-based estimate is dividend yield plus forecast GDP growth per capita (due to data availability).
Source: AQR, Consensus Economics and Bloomberg. Return assumptions and methodology are subject to change and based on data as of May 31, 2020. The local real equity expected return 
is an average of two approaches: 1. The Shiller earnings yield (using 10-year earnings) scaled by 1.075 (embedding an annual real EPS growth of 1.5%), multiplied by 0.5 and added to a real 
growth rate in EPS of 1.5% for developed countries and 2% for emerging markets. 2. The sum of dividend yield plus estimates of net buyback yield (NBY) and long-term real growth of 
aggregate payouts, G. G is the average of two measures: (i) long-term historical real earnings growth (since 1970) adjusted for dilution (GP), and (ii) long-term forecast real GDP growth based 
on Consensus Economics data (GG). GP and GG are both shrunk halfway towards a cross-country average. For earnings yield, U.S. is based on the S&P 500; U.K. on the FTSE 100 Index; 
“Euro-5” is a cap-weighted average of large-cap indices in Germany, France, Italy, the Netherlands and Spain; Japan on the Topix Index; Switzerland on the Swiss Market Index; Australia on 
the S&P/ASX 100 Index; and “Emerging Markets” is based on the MSCI Emerging Markets Index. Hypothetical performance results have certain inherent limitations, some of which are 
disclosed in the Appendix. For payout-based estimates, all countries are based on corresponding MSCI indices. “Global Developed” is a cap-weighted average of the developed market 
estimates. For an explanation of how to translate real returns to hedged or unhedged returns, please see AQR Alternative Thinking Q1 2017.
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1. Earnings-Based 2. Payout-Based Combined + Local Inflation + Local Inflation

0.5 * E/P + GEPS D/P + NBY + Gagg Avg (1, 2) 
+ LIBOR Rate 

Differential 
+ CHF FX Return

Earnings-Based Expected 

Return

Payout-Based Expected 

Return

Expected Real Equity 

Return

Change
Expected Nominal CHF 

Hedged Return

Expected Nominal CHF 

Unhedged Return
since

Dec-19

U.S. 3.4% 4.8% 4.1% +0.1% 5.1% 4.9%

Euro-5 4.5% 4.1% 4.3% -0.2% 5.4% 5.1%

Japan 4.3% 4.9% 4.6% +0.4% 4.7% 5.4%

U.K. 5.1% 6.3% 5.7% +0.3% 6.9% 6.5%

Australia 4.5% 6.9% 5.7% +0.6% 6.8% 6.5%

Switzerland 3.6% 5.7% 4.7% +0.2% 5.5% 5.5%

Global Developed 3.7% 4.8% 4.3% +0.1% 5.2% 5.1%

Emerging Markets 6.1% 4.8%* 5.5% +0.4% 5.1% 6.3%



CMA: Government Bonds

We assume no mean reversion in real bond yields, and we quote local real returns

Return estimates have fallen everywhere except Japan in 2020, primarily due to lower yields but partially 

offset by lower expected inflation

Can investments in very low- or negative-yielding bonds be justified? We believe the answer is yes:

• Low bond yields should be considered in the context of exceptionally low cash rates in some markets

• Tactical humility is warranted and bonds remain useful diversifiers for equity-dominated portfolios

Building local real return estimates for 10-year government bonds

Source: AQR, Bloomberg and Consensus Economics. The estimate starts with the yield of a constant-maturity bond portfolio (Y), adds on the one-year rolldown gains in an unchanged 
yield curve scenario (RR), and then subtracts expected long-term inflation (I) to get expected real return (If we assumed a more realistic random-walk rather than unchanged yield 
curve, our estimate would theoretically need to include convexity and variance drag components. However, since these terms are small and mostly offsetting for single bonds, we ignore 
them here). One could add to this the annual capital loss of any expected yield rise (roughly, duration times yield rise, pro-rated to the number of years). For an explanation of how to 
translate real returns to hedged or unhedged returns, please see AQR Alternative Thinking Q1 2017. Hypothetical performance results have certain inherent limitations, some of which 
are disclosed in the Appendix. Rolldown return is estimated from fitted yield curves. Long-term expected inflation is based on data from Consensus Economics. Return assumptions are 
subject to change and based on data as of May 31, 2020. 13

+ Local Inflation + Local Inflation

Y RR I Y+RR-I
+ LIBOR Rate 

Differential 
+ CHF FX Return

10-Year Nominal     

Bond Yield

Rolldown                   

Return

10-Year Forecast 

Inflation

Expected Local Real 

10-Year Bond Return

Change
Expected Nominal 

CHF Hedged 

Return

Expected Nominal 

CHF Unhedged 

Return

since

Dec-19

U.S. 0.6% 0.5% 2.0% -0.9% -0.9% 0.1% -0.1%

Japan 0.0% 0.4% 0.6% -0.3% +0.2% -0.1% 0.5%

Germany -0.4% 0.6% 1.6% -1.4% -0.4% -0.1% -0.5%

U.K. 0.2% 0.5% 2.0% -1.3% -0.6% -0.1% -0.5%

Switzerland -0.5% -0.4% 0.8% -1.7% -0.5% -0.8% -0.8%

Australia 0.9% 0.6% 2.2% -0.7% -0.1% 0.4% 0.1%
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Major 10-Year Government Bond Yields, Local vs. Hedged
As of May 31, 2020

When Evaluating International Bonds, Look at Hedged Yields
You earn their excess return plus your own risk-free rate… your heavy anchor

Note that, unlike the previous slide, this one does not include rolldown return.
Source: AQR, Bloomberg. Data and assumptions as of May 31, 2020. Major government 10-year bond yields. The difference between hedged and local yields reflects the intermediate-term 
expected LIBOR rate differential between the investor currency and the bond currency. Please see the disclosures at the end of this presentation for more information on the index data 
used. Charts are for illustrative purposes only. Diversification does not eliminate the risk of investment loss. Past performance is not a guarantee of future performance. Please read 
important disclosures in the Appendix. 14
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What Can Investors Do? 
How To Keep Warm?
Common Institutional Investor Answers, 
Besides Accepting the New Reality



Common Institutional Answers
Three broad paths to address the low expected return challenge

16

2. Add Illiquid / Private 

Assets

Illiquidity; contain much equity 

exposure; also historically rich; 

overrated illiquidity premia

‘Endowment Model’ Beliefs*:   

High returns historically; 

perceived illiquidity premium

1. More Equities
Concentration: already dominant 

risk to many; not cheap

Belief in Equity Premium:                    

Highest conviction potential     

long-term return source

3. Add Factor Tilts     

and Alternative       

Risk Premia

Leverage and other tools are 

required to meet return targets

Multi-Factor Beliefs:           

Evidence on multiple rewarded 

factors and potential 

diversification benefits

Possible Solution Motivation Challenges

* If illiquid assets are primarily managed internally by large institutions, the “Endowment (or Yale) Model” is perhaps better called “Canada Model” (Ambachtsheer 2011).
Source: AQR. Diversification does not eliminate the risk of experiencing investment losses. Past performance is not a guarantee of future performance.



Possible Solution 1: The Equity Risk Premium

Investors are often comfortable taking equity risk due to

• Classic theories; 100+ years of evidence across the globe; Conventionality and embedded leverage

But already the dominant source of risk in most portfolios, with two episodes of 50% drawdowns in 2000s  

Past 10Y Rolling Geometric Annualized Real Returns for U.S. and Global Equities
January 1900 – March 2019

Easiest way to take risk

Source: AQR, Bloomberg. U.S. equities is represented by the Standard&Poor’s 500 Index, Global equities is represented by the MSCI World Index. Total returns are converted to real 
returns using the change in U.S. CPI. Past performance is not a guarantee of future performance. Please read important disclosures in the Appendix. 17
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Possible Solution 2: Illiquid / Private Assets

Investors often seek illiquidity risk premia to boost returns, but historical illiquidity premia are modest

• Private equity (U.S. buyouts): 3% outperformance over S&P500 since 1986* (even after fees and not 

for top quartile). Yet much smaller edge for vintages since 2006 when the valuation gap narrowed.

− Long-run return edge of PE is lower after adjusting for size, sector and leverage

− Current high valuations and increasingly competitive flow environment raises further concerns

18

* Using Cambridge Associates PE Index IRR-based raw index returns and S&P500 returns from Bloomberg from January 1986 – December 2017. 
Source: Public Market Equivalents (PMEs) from L’Her et al. (2016) using a sample of U.S. private equity buyout funds from the Burgiss dataset. Vintage years are assigned based on the year of the 
first investment by a fund. EBITDA/EVs from 2008 to 2018 are calendar-year averages of the median EBITDA/EV from Pitchbook and the average EBITDA/EV from Bain & Company. PE EBITDA/EV 
from 1998 to 2008 are a proprietary dataset from Dan Rasmussen, based on data from Cambridge Associates and CapitalIQ. S&P 500 EBITDA/EV is from Bloomberg. While the LHS chart shows 
results from L;Her et al. (2016), we note that it reflects the consensus from many studies using different PE databases (e.g, see Harris et al (2014), Kaplan-Sensoy (2015), Doskeland-Strömberg
(2018)), though see more positive evidence in Brown-Kaplan (2019). PME is computed as in Kaplan-Schoar (2005): Both capital calls and distributions are discounted using the returns from a public 
equity benchmark index, such as S&P 500. The PME is then calculated as the ratio between the sum of discounted distributions and the sum of discounted calls. The numerator captures the amount 
of wealth that an investor would have obtained for an investment in the PE fund, while the denominator captures the amount of wealth that would have resulted from a mimicking strategy where the 
investor buys the benchmark index at the same times and amounts as the capital calls of the fund. Intuitively, PME above(/below) one implies PE out(/under)performance versus the chosen public-
market benchmark. For problems with IRR-based returns, see Phalippou (2011). Past performance is not a guarantee of future performance. Please read important disclosures in the Appendix. 

Popular approach but prospects tempered by high valuations and inflows

4%

6%

8%

10%

12%

14%

16%

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

E
B

IT
D

A
 /

 E
V

Ex Ante Valuation Gap Between Public and Private Equity
January 1998 – September 2018

S&P 500 EBITDA/EV PE EBITDA/EV at Purchase

Wide Valuation

Gap between 

Private and Public

Narrow Valuation

Gap between 

Private and Public

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

P
u

b
li

c
 M

a
rk

e
t 

E
q

u
iv

a
le

n
t 

(P
M

E
)

Ex Post Performance Gap between Private and Public Equity
January 1998 – September 2018

PME vs. S&P 500 PME vs. Leverage, Size, Sector Adjusted S&P 600

PE Outperforms at 

PME > 1.0

PE Underperforms at 

PME < 1.0



Possible Solution 2: Illiquid / Private Assets

Overpaying for a smoothing service may offset some of the fair illiquidity premium in all private assets 

Investors may know reported risks are understated with appraisal values (no MtM), yet still care about them 

due to regulatory or accounting reasons, e.g., because they smooth needed pension contributions 

Investors may deem it is easier to maintain equity exposure when all the MTM losses do not hit at once (e.g., 

a 25% drawdown is less likely to trigger panicky capitulations than a 60% drawdown)

• PE may thus enable larger total equity allocations and boost long-run return through “more equity premium”

Common investor preference for smooth returns is not costless

Source: AQR, Welch (2017), Ilmanen-Chandra-McQuinn (2020). For illustrative purposes only. The use of logos and pictures is for informational purposes only and is not authorized by, 
sponsored by or associated with the trademark owners. Please read important disclosures in the Appendix. 19
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Possible Solution 2: Illiquid / Private Assets

Real estate is the only asset class where we have >40-year histories to estimate illiquidity 

premia between private and public assets. And what do we find? Negative or zero premia.

• More liquid REITs have actually outperformed U.S. direct real estate since 1978. After adjusting for 

leverage and sector differences, the illiquidity premium is near zero.* 

• Real estate valuations today may be higher in direct real estate than in public markets

Private debt market has a relatively short history with long bond bull market tailwinds and only 

a short-lived, if severe, bear market in credits (and smoothing really helped during the GFC) 

• Any history will inevitably look great but the concern is that this market has not really been tested yet

• Other concerns: Selection biases in databases? Hidden decline in credit quality?

Scant illiquidity premia or too-short histories in other private assets

* Based on FTSE/NAREIT All REITs Index and NCREIF Index returns from eVestment from January 1978 – December 2017. See Ilmanen (2011), Ang-Nabar-Wald (2012) and 
Ilmanen-Chandra-McQuinn (2019).
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Possible Solution 3: Harvesting Multiple Factors
What then are the well-rewarded factors?

Our new, long historical studies agree with evidence from recent decades and with academic consensus

Hypothetical Gross Sharpe Ratios
January 1920 – June 2018

Source: AQR. Alternative risk premia have all been scaled to 10% volatility. Value, Carry, Momentum, Carry and Defensive all begin in March 1926, credit excess begins in January 
1926. Please see “Century of Factor Premia” in the appendix for important disclosures regarding the construction of each return series. Performance is expressed gross of trading costs 
and fees. Alternative Risk Premia are applied across several asset classes as described in appendix. Hypothetical performance results have certain inherent limitations, some of which 
are disclosed in the Appendix. Please read important disclosures in the Appendix. 21
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Hypothetical gross excess-of-cash returns of major asset classes, long/short styles and trend
Ratio of 2010-2019 average vs. 1920-2019 average

22

Source: AQR data library. Data sets are described in “Do Factor Premia Vary Over Time? A Century of Evidence” (2019) and “Commodities for the Long Run” (2018). Ratios are 
calculated vs. long-term series starting in January 1920, except for Value, Momentum, Carry and Defensive (March 1923), and credit excess (January 1926). Please see appendix for 
important disclosures regarding the construction of each return series. Performance is expressed gross of trading costs and fees. Alternative Risk Premia are applied across several 
asset classes as described in appendix. Hypothetical performance results have certain inherent limitations, some of which are disclosed in the Appendix. Please read important 
disclosures in the Appendix. 

Looking back, 2010s was an exceptional decade for traditional portfolios

Possible Solution 3: How Did the 2010s Shape Up?
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Source: AQR. Past performance is not a guarantee of future performance. Please read important disclosures in the Appendix. 23

Momentum
and Trend

• Initial underreaction

• Subsequent overreaction

• Disposition effect

Value 
and Mean-

Reversion

• Over-extrapolated growth prospects

• Compensation for greater default risk

Carry
and Volatility

• Capital supply/demand imbalance

• Central bank actions

• Risk compensation

Defensive 
and Quality

• Leverage aversion

• Investors overpaying for “lottery” 

characteristics 

Description Possible explanations

An asset’s recent (relative) performance 

tends to continue in the near future

Cheaper assets tend to outperform more 

expensive ones

Higher-yielding assets tend to provide 

higher returns than lower-yielding assets  

Lower-risk and higher-quality assets tend 

to generate higher risk-adjusted returns

Possible Solution 3: Introducing Style Premia
Explanations have risk-based or behavioral origins



Possible Solution 3: Nearly a Century of Style Premia Evidence
Multi-asset styles performed well in every decade … though not each year

The most common harvesting approach is still to tilt long-only equity portfolios toward rewarded factors 

(“smart beta”). However, similar ideas also work in bonds and other asset classes.

Long-short multi-asset portfolios (e.g., ARP composites of stock selection and equity&bond&currency

allocation strategies) have historically provided the best diversification benefits and SR boost.

Sharpe Ratios of Hypothetical Multi-Asset Styles by Decade

*Data through June 2018.
Source: AQR, Global Financial Data, Bloomberg, Datastream, Chicago Board of Trade, Commodity Systems Inc. The full sample period starts 1/1920 and ends 6/2018. All returns are 
excess of U.S. treasury bills. Asset class and style definitions can be found in the Appendix and in Ilmanen-Israel-Moskowitz-Thapar-Wang (2019). Not representative of an actual 
portfolio that AQR currently manages. Hypothetical data has inherent limitations some of which are discussed in the Appendix. Please read important disclosures in the Appendix. 24
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Hypothetical Stocks & Industries Value Factor Drawdown
January 1, 1990 – March 31, 2020

Possible Solution 3: As Value Has Sold Off, Spreads Have Widened

One style has caused recent pains... and gives some promise

*Spreads are constructed using the Hypothetical AQR Value portfolio as described below, and are adjusted to be dollar-neutral, but not necessarily beta-neutral through time.
Source: AQR. Top Chart: Stocks & Industries Value Factor data based on attribution of the Hypothetical Style Premia Standalone Factor Backtest which target 12% volatility across each factor and 
are gross or trading costs, undiscounted, excess of cash returns. Please see Appendix for a description of the investment universe and the allocation methodology used to construct the Style 
Premia Standalone Factor Backtest. Bottom Chart: Hypothetical value composite includes four value measures: book-to-price, earnings-to-price, forecast earnings-to-price, and sales-to-enterprise 
value; spreads are measured based on ratios. To construct industry-neutrality, the value spreads are constructed by comparing the value measures within each industry, which are then aggregated 
up to represent an entire portfolio. Please see the Hypothetical AQR Industry Neutral Value Backtest Description in the appendix. Data is from January 1, 1990 – March 31, 2020. Hypothetical data 
has inherent limitations, some of which are disclosed in the Appendix. Gross performance does not reflect the deduction of investment advisory fees. For illustrative purposes only and not 
representative of an actual portfolio AQR currently manages. Please read important disclosures in the Appendix..
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market (2007)

Value Spreads for Hypothetical Industry-and-Dollar-Neutral Value Portfolios*
January 1, 1990 – March 31, 2020



How to Protect Yourself in a 
Downturn?
Comparison of Some Popular Protection 
Strategies



Hypothetical Outperformance during Bad Outcomes for U.S. 60/40

(dashed lines denote negative returns*)
January 5, 1996 – March 31, 2020

*Using each series’ full history does not alter the conclusions of this chart.

Source: AQR, Federal Reserve, Bloomberg. U.S. 60/40 is described in the Appendix. Hypothetical Styles represents a diversified, market neutral portfolio which invests in four 
alternative risk premia themes (value, momentum, carry, and defensive) across four major asset groups (equity indices, stocks and industries, global government bonds, and 
commodities). Hypothetical Trend is a trend-following portfolio that uses 1m, 3m, and 12m price momentum signals to invest across equity indices, government bond futures, 
commodity futures, and currency forwards. Hypothetical Styles and Trend are each scaled to 10% annual volatility. Hypothetical Styles is discounted to realize a 0.8 Sharpe ratio and 
Hypothetical Trend is discounted to realize a 0.6 Sharpe ratio. This chart shows the average outperformance of Hypothetical Styles and Trend compared to the 60/40 portfolio during 
the worst 5% outcomes for 60/40 over each horizon shown on the x-axis. The percentage labels show the “hit rate,” or the percentage of the time Hypothetical Styles and Trend 
outperformed the 60/40 portfolio over this sample. This data is described in greater detail in the Appendix. Time period is based on availability of data. All returns are excess of cash and 
gross of fees. All underlying calculations use arithmetic returns. For illustrative purposes only. Hypothetical data has inherent limitations, some of which are disclosed in the Appendix.

Protecting fast and slow
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Tail Risk Hedging: Trend vs Put Strategies 

Although a Trend Following Strategy is not a direct hedge, it has the benefit of a positive expected return, 

which can accumulate to a large advantage over long periods

Put buying can be expensive over the long-term

Source: AQR, Bloomberg, Commodity Systems Inc., and Option Metrics. Index Put involves buying each month 5% out-of-the-money front-month puts on the S&P 500 index (pre-1996 
S&P100). Put returns are shown as a percentage of the underlying index NAV, gross of trading costs and fees, scaled to 10% volatility. The hypothetical multi-asset-class Trend 
Following strategy return is a backtest, gross of fees and net of estimated transaction costs. Returns of both series are excess of cash (the Merrill Lynch 3 Month Treasury Bill Index). 
Please see disclosures for a description of the hypothetical Trend Following strategy. These are not the returns of an actual portfolio and are for illustrative purposes only. The 
hypothetical put buying strategy is shown gross of both fees and transactions costs. 28
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Tail Risk Hedging: Trend vs Put Strategies 

Trend and Put have performed well in most of the worst months and drawdowns for S&P 500 since 1985

Do I still get the protection I need?

Source: AQR, Bloomberg, Commodity Systems Inc. and Option Metrics. Data is from January 1985 – March 2020. All series are excess returns over cash, as detailed above. 29
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But do bonds still have a role in a portfolio despite low rates?

Performance During Worst 5 Equity Drawdowns
1990 – 2020 

30
Source: AQR, Bloomberg, Barclays. U.S. Stocks is represented by the S&P 500 Index, U.S. Treasuries by the Barclays U.S. Treasury Index. Monthly returns used. Returns are 
annualized for any period of time greater than one year. Drawdown performance is calculated from peak to trough. For illustrative purpose only.

Government bonds have been reliable diversifiers to equities

Role of FI as a Diversifier or Portfolio Protector
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Stock-GovtBond Correlation Has Been Negative in 2000s
And will likely stay negative until inflation uncertainty rises 

Sources: Bloomberg, Global Financial Data, AQR. Based on monthly data. Please see the ‘Inflation’ section of the Appendix for asset class proxies and construction of hypothetical 

portfolios. Hypothetical performance results have certain inherent limitations, some of which are disclosed in the Appendix. For illustrative purposes only. Please read important 

disclosures in the Appendix. 

Rolling U.S. Stock-Bond Correlation and Realized Inflation Jan 1890 – Mar 2020

Average U.S. Stock-Bond Correlation Sorted by Realized Inflation Tercile Jan 1890 – Mar 2020
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Higher inflation uncertainty is the 

likely causal link; it is related to 

both higher inflation level and 

higher stock-bond correlation
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Conclusion
All solutions above should be considered to counter the low expected returns

They may not be enough to counter the cold spell but they may keep you a little warmer…

Samples of background reading in aqr.com

Source: AQR. 32



Questions?
Please feel free to type any questions 
into the “chat” box, or if you have any 
additional questions after today’s 
webinar please email: 
alice.yang@aqr.com

Appendices

mailto:alice.yang@aqr.com


Appendices
• Capital market assumptions beyond stocks and 

government bonds

• Why market timing is not one of the popular solutions to 
the low expected return challenge

• Factor investing in fixed income

• Demystifying superstar investors and hedge funds 
through factor regressions  



CMA: Volatility Poses Challenges for Estimating Expected Returns

We present expected returns for a horizon of 5 to 10 years

Over such intermediate horizons, initial market yields and valuations tend to be the most important inputs

Our latest updates reflect 2020’s large changes in prices 

But we also use various fundamental inputs, some of which do not yet capture the impact of COVID-19 –

and this may give an upward bias to our estimates for equities

Most are intended to be slow-moving, so impact of COVID-19 may be modest; examples:

• Earnings: we use past 10 years’ earnings (intended to reflect long-term earnings potential of the market) – no COVID-19 

impact reflected yet, will only have gradual impact even in worst case

• Dividends: we use past 1 year dividends so COVID-19 impact may not be fully reflected yet. We have seen some impact 

through May, especially in Europe, due to government guidance to some sectors not to pay dividends.

• EPS growth: we combine several constant or slow-moving components that are intended to smooth cyclical variations –

no COVID-19 impact reflected yet; impact will be small

• Net buyback yield: we use 10-year average (to reflect secular trends but not cyclical variations); gradual impact

• Inflation: we use consensus 10-year expectations – does not reflect COVID-19 impact, but this may be modest over long 

horizon, especially given uncertainty surrounding possible effects 

We think our estimates are reasonable midpoints for setting medium-term expectations

BUT uncertainty is even higher than normal; large allocation shifts are unlikely to be warranted

Source: AQR; see later slides for details. Estimates and commentary as of May 31, 2020. Not only are the return forecasts uncertain, but also any measures of forecast uncertainty are 
debatable. Forecasting requires humility at many levels. Estimates are for illustrative purposes only, are not a guarantee of performance and are subject to change. Not representative of 
any portfolio that AQR currently manages.
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Do our estimates fully reflect impact of COVID-19 on fundamentals?



+ Local Inflation + Local Inflation

S = OAS * 0.5 T R S + T + R*
+ LIBOR Rate 

Differential 
+ CHF FX Return

Spread Return
Real Yield of Duration-

Matched Treasury

Rolldown Return              

(Treasury & Spread 

Curves)

Expected Real 

Return*

Change
Expected Nominal 

CHF Hedged 

Return

Expected Nominal 

CHF Unhedged 

Return

since

Dec-19

U.S. Investment Grade 0.9% -1.4% 0.7% 0.4% -0.5% 1.4% 1.2%

U.S. High Yield 3.2% -1.7% -0.1% 1.7% -0.2% 2.7% 2.5%

EM Debt USD 2.5% -1.3% 0.1% 1.6% -0.7% 2.6% 2.4%

CMA: Credit Indices

We apply a haircut of 50% to Investment Grade, High Yield and EM spreads to represent the combined 

effects of expected default losses, downgrading bias and bad selling practices

We assume no change in spreads through mean reversion

In 2020 spreads widened (sharply in March but have since tightened) but Treasury yields also fell 

significantly

The fall in yields more than offset the wider spreads, so our estimates fell

Building real return estimates using spreads

* Real return estimates include corrections for Treasury convexity and variance drag – these terms are small and partly offsetting, but not as closely offsetting for indices as they are for 
single bonds. For EM debt we use US HY OAS rolldown due to data limitations. 

Source: AQR, Bloomberg and Consensus Economics. Long-term expected inflation is based on data from Consensus Economics. U.S. High Yield and U.S. Investment Grade refer to 
the Barclays Corporate U.S. High Yield and Barclays Corporate U.S. Investment Grade indices respectively. EM Debt USD refers to Barclays Emerging USD Sovereign index. 
Methodology and return assumptions are subject to change and based on data as of May 31, 2020. We assume a 50% expected loss/haircut for all credit spreads based on Giesecke, 
Longstaff, Schaefer and Strebulaev (2011), who show that over the long term credit spreads are roughly twice as large as default losses. This is consistent with AQR analysis over 
shorter historical periods. See AQR Alternative Thinking Q1 2016 for further discussion. For an explanation of how to translate real returns to hedged or unhedged returns, please see
AQR Alternative Thinking Q1 2017. Hypothetical performance results have certain inherent limitations, some of which are disclosed in the Appendix. 36



CMA: Cash 

Our simple methodology is based on a weighted average of short- and long-term yields (see AQR 

Alternative Thinking Q1 2020 for discussion and analysis)

During 2020, cash estimates fell sharply in the US and Canada, with smaller reductions in other markets 

and a small increase in Japan

If expected returns for bonds are low, they are even lower for cash – and this important fact will be true for 

almost any methodology 

Simple estimates combine pure expectations and random-walk assumptions

Source: Bloomberg, Consensus Economics and AQR. Estimates as of May 31, 2020. Estimates are for illustrative purposes only, are not a guarantee of performance and are subject to 
change. Not representative of any portfolio that AQR currently manages.
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S L I (L*2/3 + S*1/3) - I

3-Month Yield 10-Year Yield
10Y Forecast 

Inflation

Expected Local 

Real Cash Return

Change 

Since

Dec-19

U.S. 0.1% 0.7% 2.0% -1.5% -1.2%

Japan -0.1% 0.0% 0.6% -0.7% +0.2%

Germany -0.5% -0.4% 1.6% -2.0% +0.0%

U.K. 0.1% 0.2% 2.0% -1.8% -0.5%

Australia 0.2% 0.9% 2.2% -1.5% -0.5%

Canada 0.2% 0.5% 1.9% -1.5% -1.2%

Switzerland -0.6% -0.5% 0.8% -1.3% +0.2%
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Source: AQR. To get a long-run return estimate for commodities, we constructed an equally weighted index of commodity futures going back to 1947. This simulated index is 
rebalanced each month to equal nominal weights to ensure diversification. The commodity universe grows from 3 in 1947 to over 20 by early 1990s. See Alternative Thinking Q1 2016 
for further details on how to think about the expected returns of commodity futures. All assumptions are purely illustrative and do not represent any AQR product or strategy. 
Methodology and return assumptions are subject to change and are as of May 31, 2020. Hypothetical performance results have certain inherent limitations, some of which are disclosed 
in the Appendix. 

Where yield-based measures are lacking, we make reasonable assumptions

CMA: Commodities

We find no variables that significantly predict multi-year returns

Over the very long term, a portfolio of commodity futures has 

delivered approximately 3% over cash, and we use this as our 

expected return estimate

As of May 2020, this translates to 1.5% real return, a decrease 

since December 2019 because our U.S. real cash return estimate 

has fallen substantially

Financial Analysts Journal 2018



CMA: Alternative Risk Premia

Style-tilted long-only equities: 

o Assume net active return of ~0.5% for a single style such as value

o Assume ~1% net for an integrated multi-style portfolio

Long/short alternative risk premia: 

o For a diversified multi-style, multi-asset composite, we assume an expected Sharpe ratio of ~0.7-0.8, 

net of trading costs and fees

o Requires craftsmanship in portfolio construction and efficiency in controlling implementation costs

What about current style valuations?

o Research finds only a weak link between the value spreads of style factors and their future returns

o Aggregate valuations across multiple styles are near long-term averages

o Among equity styles, value looks very cheap by most measures, while the defensive style looks 

somewhat rich 

o We believe value’s cheapness has become sufficiently extreme to warrant an overweight in multi-

factor strategies

Where yield-based measures are lacking, we make reasonable assumptions

Sounce: AQR. Smart beta strategies exhibit so many design variations that it is difficult to generalize. To list just a few, style tilts may be industry-neutral or may permit industry bets, they 
may or may not be beta-neutral, and they may have different levels of tracking error. Beyond the strategy design, implementation efficiency and fees affect net expected returns. The style-
tilted equities and diversified long/short alternative risk premia assumptions above are plausible, conservative assumptions based on a combination of historical evidence, theory and starting 
valuations. See Alternative Thinking Q1 2015 for further discussion. All assumptions are purely illustrative and do not represent any AQR product or strategy. Methodology and return 
assumptions are subject to change and are as of March 31, 2020. Hypothetical performance results have certain inherent limitations, some of which are disclosed in the Appendix. 
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CMA: Yield-Based Expected Real Returns for U.S. Private Equity
Extending a yield-based DCF framework to private equity

Source: AQR, Pitchbook, Bain & Company, Bloomberg, CEM Benchmarking, Consensus Economics. Current estimate as of September 30, 2018, and subject to change. Historical 
averages cover period January 1, 1993 to September 30, 2019. The universe is a subset of private equity deals from Pitchbook and Bain & Company. Please see see Ilmanen, Chandra 
and McQuinn (2019) for further detail. For illustrative purposes only and not representative of any portfolio or strategy that AQR currently manages. There is no guarantee, express or 
implied, that long-term return targets will be achieved. Realized returns may come in higher or lower than expected. Past performance is not a guarantee of future performance. 40

Some evidence on 

timing ability in PE 

suggests possible 

multiple expansion

PE deal selection 

has tended to look 

for lower valuations 

and higher yield

Sector selection or 

operational 

improvements may 

lead to higher 

growth rates

Financial 

leverage tends to 

amplify returns

We deduct fees for PE 

because they are 

substantial (unlike for 

passive liquid asset classes)

Building Blocks for U.S. Private Equity Expected Real Returns

January 1, 1998 – September 30, 2019

Current estimates of PE expected returns are less than half the historical average estimate
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Market Timing: A Less Popular Solution

U.S. Equity 10-Year Returns Sorted by Starting CAPE 

Valuation

January 1900 – June 2018

In contrarian market timing, early often equals wrong

Sources: AQR, Robert Shiller’s website, U.S. equity market returns from Global Financial Data, Ibbotson/Morningstar and Datastream. U.S. Equity here and henceforth is the S&P 500 Index 
from 1926, and prior to 1926 a reconstruction of the S&P 500 available on Robert Shiller’s website which uses dividends and earnings data from Cowles and associates, interpolated from 
annual data. Bar chart shows annualized arithmetic mean rates of return excess of cash, based on quarterly data. The timing strategy applies a weight of 100% + (trimmed Shiller EP−median 
Shiller EP)/(95th–5th percentile range), with a floor at 50% and a cap at 150%. The trimming (at 95th and 5th percentiles) helps to reduce the distorting or compressing effects of extreme 
values. See Asness, Ilmanen, Maloney JOIM, Vol. 15, No, 3, (2017) for further details. This analysis is provided for illustrative purposes only and is not based on an actual portfolio AQR 
manages. Hypothetical performance excess of cash, gross of t-costs and fees, with monthly rebalancing. Arithmetic returns and Sharpe ratios. Hypothetical data has inherent limitations, some 
of which are disclosed in the appendix.
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Simple sorting or regression analyses imply a 

hindsight bias
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Buy & Hold Value Timing Value Outperformance

Cumulative Excess Return of Timing Strategy 

January 1900 – June 2018

Timing strategy goes overweight when out-of-sample 

valuation is cheap, underweight when expensive

No outperformance in the past 60 years

Valuation signals are surprisingly coarse and often 

too early, thus facing headwinds from momentum

…Disappointing



Hypothetical Gross Sharpe Ratios of Simple Long/Short Portfolios
Government Bonds (1995 – 2017), Corporate Bonds (1997– 2017)
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Source: J.P Morgan, Bank of America Merill Lynch, AQR, Above analysis reflects a backtest of underlying theoretical long/short themes generated by AQR definitions and is for 
illustrative purposes only and not based on an actual portfolio AQR manages. The composite portfolio combined the value, momentum, carry and defensive portfolios at equal weights. 
The results shown do not include advisory fees or transaction costs; if such fees and expenses were deducted the Sharpe ratios would be lower. The risk-free rate is the ICE BofAML
U.S. 3 Month T-Bill. For government bonds, portfolios formed by ranking all bonds along the four themes (V, M, C, D), and then going long the top tercile, short the bottom tercile from 
April 1995 – December 2016. Government Bonds universe includes developed market (Australia, Belgium, Canada, Denmark, France, Germany, Italy, Japan, Netherlands, Spain, 
Sweden, U.K., U.S.) bonds across maturities. All returns are excess of local cash. Within each tercile, the bonds are equal-weighted. For corporate bonds, portfolios are formed by 
ranking the bonds along the four themes (V, M, C, D) and then sorting into quintiles. The portfolios go long the top quintile and short the bottom quintile from January 1997 – December 
2016 . Within each quintile, bonds are value-weighted. Corporate Bond universe is based on the constituents of the Bank of America High Yield and Investment Grade Indices. All 
returns are excess of key-rates-duration-matched treasury portfolios. Please read important disclosures in the Appendix for more details on construction of these portfolios. 
Diversification does not eliminate the risk of experiencing investment loss. Hypothetical performance results have certain inherent limitations, some of which are disclosed in the 
Appendix. AQR has reviewed the above research and believes that the findings are still valid even without the inclusion of more current data.

These factors perform well, and combined they are even better

Factor Investing Can Also Be Applied to Fixed Income

Government Bonds

Corporate Bonds
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Demystifying With Factor Regressions: Superstars
Berkshire Hathaway 1977-2016 record reflects quality even more than value
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*Warren Buffett, Berkshire Hathaway Inc., Annual Report, 2008.
Sources: AQR, 4Q2016 Alternative Thinking, CRSP, HRF, Morningstar, Barclays. Date ranges for each investor: Berkshire Hathaway Jan 1977 – May 2016. Regression-based Return 
Attribution are the product of the regression coefficients and average premium for each factor.  Regression alpha not statistically significant . Factor returns are all gross of fees and 
transactions costs. For consistency, U.S. Equities throughout this presentation are the CRSP capitalization-weighted equity market factor from Kenneth French’s website. See appendix 
for details on factor construction. Past performance is not a guarantee of future performance; please read important disclosures at the end of this presentation. Please refer to the 
Appendix for image sources. For illustrative purposes only.

“Whether we’re talking about socks or 
stocks, I like buying quality 

merchandise when it is marked down.” 
– Warren Buffett*

We find exposure to systematic:

• quality

• low beta + leverage

• value
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Berkshire Hathaway PIMCO Total Return Fund Quantum Magellan

Regression Alpha Momentum - Stocks Size Trend - Asset Classes

Currencies - Value Currencies - Momentum+ Short Volatility Credit

Quality Low-Risk Value Market

Note: Short-volatility also explains some of Berkshires’ returns, but options data is available only since 1987



Demystifying With Factor Regressions: Hedge Funds

Hedge fund index returns since 1994 are regressed 

on various market risk premia (MRP) and alternative 

risk premia (ARP)

The 3.6% average excess return of the HF combo is 

attributed to: 1.6% MRP, 1.2% ARP, 0.8% alpha

Very significant equity market loadings and 

significant loadings on many factors

Negative loading on defensive stock selection (the 

top-performing style of 2010s)

Such demystifying analysis has raised the bar for 

hedge funds, forcing the industry to improve on 

opacity, market directionality and fees (“paying alpha 

fees for beta performance” criticism)

HF industry returns reflect market and alternative risk premia

HF Index Composite 14-Factor Regression
January 1994 – March 2020

Source: AQR, Bloomberg. HF Index Composite is a simple average of the CS Hedge Fund Index (asset-weighted), HFRI Fund-Weighted Composite Index (equal-weighted), and the 
HFRI Fund of Funds Composite Index (equal-weighted). Market risk premia (MRP): Equities is the MSCI ACWI Index, and Equities Lag is its one-month lagged return. Bonds is the 
Barclays  U.S. Aggregate Index, Commodities is the S&P GSCI. Alternative risk premia (ARP; i.e. other factors): Val, Mom, Car, and Def are market neutral Value, Momentum, Carry, 
and Defensive style strategies, respectively. SS refers to stock-selection, while AA refers to styles constructed on multi-asset universes. These styles are described in more detail in 
Ilmanen, Israel, and Moskowitz (2012) and in the Appendix. VRP is an equity index volatility-selling strategy. Trend is a trend-following strategy applied in many asset classes. Small 
Cap is a global Small-Minus-Big strategy. All ARP returns sourced from AQR. All ARP except Small Cap are net of t-costs and most are partly discounted. All monthly return series are 
either long/short portfolio returns or total returns in excess of cash (average cash return over the period was was 2.6%). Return contribution for each factor is the product of its 
coefficient times its in-sample average annual return (while 12 x Intercept is the annualized alpha). Hypothetical performance results have certain inherent limitations, some of which are 
disclosed in the Appendix. 44

RSQ = 78% Coefficient t-Stat
In-Sample 

Premium

Return 

Contribution

Intercept 0.001 1.36 0.8%

Equities 0.282 22.83 4.6% 1.3%

Equities Lag 0.024 2.04 5.3% 0.1%

Bonds 0.084 1.72 2.7% 0.2%

Commodities 0.019 2.24 -1.3% 0.0%

Val-SS 0.009 0.71 2.6% 0.0%

Mom-SS 0.075 5.56 3.6% 0.3%

Def-SS -0.041 -3.39 7.3% -0.3%

Val-AA 0.000 0.00 2.4% 0.0%

Mom-AA 0.037 2.05 4.8% 0.2%

Car-AA 0.011 0.77 8.4% 0.1%

Def-AA 0.020 1.32 3.5% 0.1%

VRP 0.054 2.63 5.1% 0.3%

Trend 0.087 4.82 7.8% 0.7%

Small Cap 0.198 6.39 -0.7% -0.1%

0.8%

Alpha

1.6%

MRP

1.2%

ARP



Performance Disclosures
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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 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 and it is not to be reproduced or redistributed to any other person. 

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. PAST 
PERFORMANCE IS NOT A GUARANTEE OF FUTURE PERFORMANCE. Diversification does not eliminate the risk of experiencing investment losses.

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.

Gross performance results do not reflect the deduction of investment advisory fees, which would reduce an investor’s actual return. For example, assume that $1 million is invested in an 
account with the Firm, and this account achieves a 10% compounded annualized return, gross of fees, for five years. At the end of five years that account would grow to $1,610,510 before 
the deduction of management fees. Assuming management fees of 1.00% per year are deducted monthly from the account, the value of the account at the end of five years would be 
$1,532,886 and the annualized rate of return would be 8.92%. For a ten-year period, the ending dollar values before and after fees would be $2,593,742 and $2,349,739, respectively. 
AQR’s asset based fees may range up to 2.85% of assets under management, and are generally billed monthly or quarterly at the commencement of the calendar month or quarter during 
which AQR will perform the services to which the fees relate. Where applicable, performance fees are generally equal to 20% of net realized and unrealized profits each year, after 
restoration of any losses carried forward from prior years. In addition, AQR funds incur expenses (including start-up, legal, accounting, audit, administrative and regulatory expenses) and 
may have redemption or withdrawal charges up to 2% based on gross redemption or withdrawal proceeds. Please refer to AQR’s ADV Part 2A for more information on fees. Consultants 
supplied with gross results are to use this data in accordance with SEC, CFTC, NFA or the applicable jurisdiction’s guidelines.

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 if 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. 
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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.

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

The Bloomberg Barclays Global Treasury Index tracks fixed-rate local currency government debt of investment grade countries. 

The Bloomberg Barclays Global Aggregate Index is an unmanaged index that is comprised of several other Bloomberg Barclays indexes that measure fixed income performance of regions around the 
world.  

The Bloomberg Barclays US Aggregate Bond Index is a broad-based flagship benchmark that measures the investment grade, US dollar-denominated, fixed-rate taxable bond market. The index includes 
Treasuries, government-related and corporate securities, MBS (agency fixed-rate and hybrid ARM pass-throughs), ABS and CMBS (agency and non-agency).

The FTSE 100 Index is an index composed of the 100 largest companies by market capitalization listed on the London Stock Exchange.

The MSCI Emerging Markets Index is a free float-adjusted market capitalization index that is designed to measure equity market performance of emerging markets.

The TOPIX Index is a free-float adjusted market capitalization-weighted index that is calculated based on all the domestic common stocks listed on the TSE First Section.

The Cambridge Associates LLC U.S. Private Equity Index® is an end-to-end calculation based on data compiled from 1,199 U.S. private equity funds (buyout, growth equity, private equity energy and 
mezzanine funds), including fully liquidated partnerships, formed between 1986 and 2014.

The NCREIF Property Index (NPI) is a quarterly, unleveraged composite total return for private commercial real estate properties held for investment purposes only. All properties in the NPI have been 
acquired, at least in part, on behalf of tax-exempt institutional investors and held in a fiduciary environment.

The FTSE Nareit All REITs Index is a market capitalization-weighted index that and includes all tax-qualified real estate investment trusts (REITs) that are listed on the New York Stock Exchange, the 
American Stock Exchange or the NASDAQ National Market List. 

The Credit Suisse Hedge Fund Index is an asset-weighted hedge fund index and includes only funds, as opposed to separate accounts. The index uses the Credit Suisse Hedge Fund Database, which 
tracks approximately 9,000 funds and consists only of funds with a minimum of US$50 million under management, a 12-month track record, and audited financial statements. The index is calculated and 
rebalanced on a monthly basis, and reflects performance net of all hedge fund component performance fees and expenses.

The HFRI Fund Weighted Composite Index is a global, equal-weighted index of over 1,500 single-manager funds that report to HFR Database. Constituent funds report monthly net of all fees 
performance in US Dollar and have a minimum of $50 Million under management or a twelve (12) month track record of active performance. The HFRI Fund Weighted Composite Index does not include 
Funds of Hedge Funds.

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

The MSCI ACWI is a market capitalization weighted index designed to provide a broad measure of equity-market performance throughout the world. The MSCI ACWI is maintained by Morgan Stanley 
Capital International (MSCI), and is comprised of stocks from both developed and emerging markets.

(c) Morningstar 2020. All rights reserved. Use of this content requires expert knowledge. It is to be used by specialist institutions only. The information contained herein: (1) is proprietary to Morningstar 
and/or its content providers; (2) may not be copied, adapted or distributed; and (3) is not warranted to be accurate, complete or timely. Neither Morningstar nor its content providers are responsible for 
any damages or losses arising from any use of this information, except where such damages or losses cannot be limited or excluded by law in your jurisdiction. Past financial performance is no guarantee 
of future performance. 
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For our horse-race of different return forecasts, we first produce long historical time series for our yield-based estimates for U.S. equities and 10-year U.S. Treasuries (the analysis starts in 

1900, but we use data from the 1870s onwards). For equities we calculate in-sample (i.e., hindsighted) and out-of-sample versions, and for bonds we use estimates with and without roll-

down. We then calculate two intuitive non-yield-based candidates: one is simply the historical average real return up to the date of the forecast, while the other assumes a constant Sharpe 

ratio of 0.2 for both equities and bonds, and converts this into a real return estimate using historical volatility and real cash return. A list of the candidates and their construction is given 

below. 

Methodology for capital market assumptions analysis

Candidate Equities
Govt. 

Bonds
Construction Hindsighted?

Equity Real Yield

(in-sample inputs)
l Avg(adj. Shiller EP*0.5, DP) + 1.5%

Yes: g = 1.5%, 

0.5 payout ratio

Equity Real Yield

(out-of-sample)
l Avg(adj. Shiller EP * o-o-s payout, DP) + o-o-s G

Only in use of DDM model (~1956) & 

CAPE (1988)

Real Bond Yield l 10-year yield - expected 10-year inflation No

Real Bond Yield

+ Roll Estimate
l 10-year yield + rolldown - expected 10-year inflation No

Historical Real

Return (1881-)
l l Annualized geom. real return (1881 - forecast date) No

Constant SR=0.2,

Historical Vol
l l (0.2 * ann'lzd vol) + real cash ret. (1881 - fcst date) Yes: SR = 0.2

Source: AQR and Shiller data library. All inputs based on historical data use expanding windows starting in 1871. Out of sample (‘o-o-s’) estimates are calculated from available data, using 

an expanding window. EP and DP are earnings-to-price and dividend-to-price ratios respectively. SR is Sharpe ratio.



Appendix: A Century of Multi-Asset Factor Premia 

Style Premia Definitions by Asset Class

Simple factor definitions; pre- and post-sample data
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U.S. Stocks Equity Indices Global Bonds Currencies Commodities

Value B/P
Cyclically-Adjusted 

PE (CAPE)
Real Bond Yield

Purchasing 

Power Parity
5-Year Reversal

Momentum Past 12-Month Price Return (excluding Most Recent Month)

Carry — Dividend Yield Yield Curve Slope
Short-Term  

Interest Rate

Futures Curve 

Rolldown

Defensive Beta — —

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Pre-Sample Post-SampleOriginal Sample

U.S. Stocks

Equity Indices

Fixed Income

Currencies

Commodities

Multi-Asset

An Extended Dataset

Source: AQR. For illustrative purposes only. Asset Class Data is subject to change at any time without notice. The full sample period starts 1/1920 and ends 9/2018. Time periods for 
pre-sample, post-sample, and original sample can be found in the Appendix. Darker shaded region of each horizontal bar represents original sample period. Please refer to the 
Appendix for descriptions of the data sources used and definitions for each style. Note that multi-asset composite is volatility-weighted combination of strategies in all asset classes, and 
also includes International Stocks for a shorter available history since 7/1984. Please refer to the Appendix for descriptions of the data sources used and definitions for each style in the 
Century of Factor Premia section.



Appendix: A Century of Multi-Asset Factor Premia 

Factor Premia Asset Data 

U.S. Stocks: Individual stock-level data from the CRSP database from July 1926 for Value, July 1927 for Momentum, and July 1931 for Defensive strategies.

Equity Indices: Returns on equity indices from 23 equity markets international which include all countries in the MSCI World Index as of 10/31/2016. Since most countries have multiple 

equity indices, we use the index that is investable, has the most coverage of the total stock market of that country, and has the longest history. We source monthly total returns from Global 

Financial Data and futures returns from Bloomberg and Datastream.

Fixed Income: Nominal yield and total returns data of 10-year local currency government bonds as well as 3-month interest rates for 13 countries  covering North America, Northern 

Europe, Japan, and Australia/New Zealand, sourced from Global Financial Data, Bloomberg, and Datastream.

Currencies: Spot and 1-, 2-, 3-, and 6-month forward exchange rates from AQR’s production data base and interpolate the forward exchange rate for the next quarterly IMM date. This 

simulates a strategy of buying and holding the forward contract maturing at the near IMM date and rolling to the far contract 5 days before the maturity date. Before 1990, we use changes 

in spot exchange rates plus the carry of the currency for the total return. This includes data from 20 developed market currencies (Australia, Eurozone, Canada, Japan, Norway, New 

Zealand, Sweden, Switzerland, United Kingdom, and the U.S., and Belgium, Spain, Finland, France, Germany, Ireland, Italy, Netherlands, Austria, and Portugal).

Commodities: Monthly futures prices of 40 commodities starting in 1877, sourced from the Annual Report of the Trade and Commerce of the Chicago Board of Trade, Commodity Systems 

Inc., and Bloomberg. For base metals and platinum, rolled return series from the S&P, Goldman Sachs, and Bloomberg are used. 

U.S. Equity Market Data: Prior to 1926, the U.S. Equity series is constructed by adding price-weighted capital appreciation returns of NYSE stocks collected by Goetzmann, Ibbotson, and 

Peng to U.S. equity dividend returns recorded by the Cowles commission. The series consists of returns of the S&P 90 from 1926 to 1957 and returns of the S&P 500 from 1957 onwards.

Global Equities: GDP-weighted return of equity index futures of 11 developed countries.

Global Fixed Income: GDP-weighted return of 15 government bond indices of 8 developed countries scaled to a constant duration of 4 years. 

Factor Premia Definitions

U.S. Stocks: Value: Book-to-Price Ratio; Momentum: Past 12 Month Return, Excluding Last Month; Defensive: Beta

Equity Indices: Value: Cyclically-Adjusted Earnings-to-Price Ratio; Momentum: Past 12 Month Return, Excluding Last Month; Carry: Dividend Yield; Defensive: Beta

Fixed Income: Value: Real Bond Yield; Momentum: Past 12 Month Return, Excluding Last Month; Carry: Term Premium; Defensive: Beta

Currencies: Value: Purchasing Power Parity; Momentum: Past 12 Month Return, Excluding Last Month; Carry: Short Term Interest Rate

Commodities: Value: 5 Year Reversal; Momentum: Past 12 Month Return, Excluding Last Month; Carry: Futures Curve Rolldown; Defensive: Beta

Multi-style is an equal weighted portfolio of the factor premia within each asset class.

The multi-asset multi-style composite is based on equal risk weights across asset classes, using long-run volatilities; it also includes a shorter history of International Stocks.

Data sources and definitions
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Source: AQR, Global Financial Data, Bloomberg, Datastream, Chicago Board of Trade, Commodity Systems Inc. The full sample period starts in 1/1920 (all assets become available in 
1920s except for currencies in 1974). All factor premia reflect a backtest of theoretical long/short style components based on AQR definitions applied in several asset group contexts. 
The results shown do not include advisory fees or transaction costs but are in excess of cash (US treasury bills). 
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Hypothetical Style Premia Standalone Factor Backtest Description:

AQR backtests of Value, Momentum, Carry and Defensive theoretical long/short style components are based on monthly returns, undiscounted, gross of fees and transaction costs, excess 
of a cash rate proxied by the ICE BofAML U.S. 3 Mo. T-bill, and scaled to 12% annualized volatility. Each strategy is designed to take long positions in the assets with the strongest style 
attributes and short positions in the assets with the weakest style attributes, while seeking to ensure the portfolio is market-neutral.  The Style Premia Strategy portfolio is based on the 
target asset group allocations included herein, roughly equally risk weighting  styles within the asset group, resulting  in a style allocation of approximately 34% to Value, 34% to 
Momentum, 18% to Defensive and 14% to Carry. The AQR backtest of the Style Premia Strategy is based on monthly returns, excess of a cash rate proxied by the ICE BofAML U.S. 3 Mo. 
T-bill and heavily discounted to reflect uncertainty in historical costs and opportunities; targeting 12% annualized volatility. The Style and Asset Group Composites, are based on an 
allocation to the style components and asset group components based on their liquidity and breadth. The components are then allocated with roughly equal weighting to each of the styles 
within an asset group (as not all four styles are present in each asset group). Please see below for a description of the Universe selection. 

Hypothetical AQR Industry Neutral Value Backtest Description: 

The AQR Valuation Theme Backtests utilize the full set of underlying factors that compose the Valuation theme within AQR’s Global Stock Selection strategy to evaluate stocks and create 
a long-short, market-neutral and industry-neutral equity portfolio based exclusively on these signals within each of the identified regions. Within the composite of Value signals are: B/P, 
E/P, S/P, CF/P, and some other proprietary value measures. The Valuation Theme is designed to capture the tendency for relatively cheap assets to outperform relatively expensive ones. 
Backtest returns are gross of advisory fees and transaction costs from February 1, 1984 – March 31, 2020 (when data is available by region). The backtests utilize a monthly rebalancing 
schedule and target 7% annual volatility. The investment universes include a broad subset of liquid tradeable large cap or small cap stocks within the various regions. The risk models used 
are the Barra U.S. Equity Risk Model (USE3L), Barra Developed Equity Risk Model (BIMDEV_noCURR_301L), Barra Japan Equity Risk Model (JPE3L), Barra Canada Equity Risk Model 
(CNE4L), and Barra Global Equity Risk Model (GEM3L_noCurr). 



Data Descriptions

Note: Throughout this analysis, “bad outcomes” refer to the 5th percentile to worst returns for the U.S. 60/40 portfolio. Percentile calculations are our own, calculated on the U.S. 60/40 data 
described below.

U.S. Equities is the US MKT factor from the AQR Data Library, which represents the market-cap-weighted return on all stocks in the NASDAQ, AMEX, and NYSE, from 8/17/1971 to 
1/4/1988. U.S. Equities is the S&P 500 Index from 1/5/1988 to 3/31/2020. 

U.S. Treasuries are the estimated return on U.S. 10 Year Treasuries from 8/17/1971 to 5/26/1982. These estimates use daily Federal Reserve Treasury par yield data, incorporating yield 
income, rolldown, duration effects, and convexity effects. U.S. Treasuries are the Merrill Lynch 10 Year Treasury Futures TR Index from 5/27/1982 to 3/31/2020. Since the ML futures index 
reflects the price of the “cheapest-to-deliver” bond, which often has maturity shorter than 10 years, we scale the volatility of the futures index returns to match that of our Fed Treasury 
returns data over their common period (this results in a 1.1x scalar).

U.S. 60/40 is 60% U.S. Equities and 40% U.S. Treasuries, using the data described above.

10% and 20% OTM Quarterly Options are hypothetical backtested options-portfolios holds front-quarter S&P 500 put options, selected to be 10% (20%) out-of-the-money, sized to unit 
leverage, held to expiration, and rebalanced at expiration. The backtests hold only one option at a time and use standard March, June, September, and December 3rd Friday quarterly 
expiries. Returns are gross of estimated transaction costs, gross of fees, and excess of cash (US 3-month LIBOR). These are not the returns to an actual portfolio AQR manages and are 
for illustrative purposes only.

Defensive U.S. Equities is a hypothetical backtest of a portfolio which holds 90% long low beta U.S. stocks and 10% high quality U.S. stocks. Universe is all U.S. stocks in the CRSP 
database. The low beta stocks represent the unlevered long side of the “Betting Against Beta” (BAB) factor as described in Asness, Frazzini and Pedersen (2014). The high quality stocks 
represent the long side of the “Quality Minus Junk” (QMJ) factor as described in Asness, Frazzini and Pedersen (2013). Returns are gross of fees and of trading costs.

Defensive U.S. 60/40 is a hypothetical portfolio invested 60% in Defensive U.S. Equities and 40% in U.S. Treasuries.

Risk Parity is a hypothetical long-only model portfolio that allocates equal risk across three major asset classes (developed equities, developed nominal bonds, and inflation-sensitive 
assets). Developed equities include Australia, Eurostoxx, Canada, France, Germany, Hong Kong, Italy, Japan, Netherlands, Spain, Switzerland, the U.K., and the U.S. Developed Bonds 
include the G6 countries. Inflation-linked bonds include France, Germany, the U.K., and the U.S. Commodities include agriculturals, energies, and metals. The portfolio is constructed with a 
dynamic risk model which attempts to size positions so that each asset class contributes equally to marginal portfolio-level risk at each point in time. The dynamic risk model is composed of 
volatility and correlation forecasts for each asset class which will vary in response to changes in the risk environment. The portfolio targets an annualized volatility of 10%. The portfolio 
imposes exposure limits on individual asset classes. Each asset class is built with the most relevant instrument available at each point in time including: individual stocks, equity indexes, 
equity index futures, equity index swaps, developed bonds, developed bond futures, and commodity futures. The portfolio is gross of fees and net of transaction cost estimates.

Styles is a hypothetical backtested portfolio which invests in four market-neutral style premia (value, momentum, carry, and defensive) across developed assets (stocks, equity indices, 
currencies, nominal bonds, and commodities). Stock and Industry Selection: approximately 2,000 stocks across Europe, Japan, and U.S. Country Equity Indices: Developed Markets: 
Australia, Canada, Eurozone, Hong Kong, Japan, Sweden, Switzerland, U.K., U.S. Within Europe: Italy, France, Germany, Netherlands, Spain. Emerging Markets: Brazil, China, India, 
Israel, Malaysia, Mexico, Poland, Singapore, South Africa, South Korea, Taiwan, Thailand, Turkey. Bond Futures: Australia, Canada, Germany, Japan, U.K., U.S. Yield Curve: Australia 
Germany, United States. Interest Rate Futures: Australia, Canada, Europe (Euribor), U.K. and  U.S. (Eurodollar). Currencies: Developed Markets: Australia, Canada, Euro, Japan, New 
Zealand, Norway, Sweden, Switzerland, U.K., U.S. Emerging Markets: Brazil, Hungary, India, Israel, Mexico, Poland, Singapore, South Africa, South Korea, Taiwan, Turkey. Commodity 
Selection: Silver, copper, gold, crude, Brent oil, natural gas, corn, soybeans. The portfolio rebalances monthly and targets 10% volatility annually. The styles are first combined at equal 
notional weights within each asset class; the asset class composites are then combined at equal notional weights to form the overall portfolio. The styles use the following signals for 
stocks, equity indices, currencies, bonds, and commodities, respectively. Value: HML Devil and non industry-neutral EP, EP, purchasing power parity, real bond yield, and 5-year reversal. 
Momentum: UMD, 12m momentum, 12m momentum, 12m momentum, and 12m momentum. Carry: n/a, n/a, 50/50 implied/real short rate, term spread (10y – 3m), and de-seasonalized 
carry. Defensive: BAB, BAB, n/a, BAB, and n/a. Asset-signal pairs listed as n/a above mean the style does not trade that asset class. The portfolio is gross of fees, net of transaction cost 
estimates, and discounted ex-post to a realized Sharpe ratio of 0.8 over the period 1/5/1996 to 3/31/2020.
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Trend is a hypothetical backtested trend-following portfolio which uses three time series momentum signals (trailing 1m, 3m, and 12m performance to invest across 4 major asset classes: 
commodities including agriculturals, energies, and metals; global developed and emerging equity indices; developed bond futures and short-term interest rates; and developed and 
emerging currency pairs. All signals in aggregate determine the direction, long or short, and the size of each trade for each individual market in the model. The portfolio targets balanced 
risk exposures over time, and limits the amount of concentrated risk that can be taken in any one asset or asset class. The portfolio is scaled ex post to 10% annualized volatility. The 
portfolio is gross of fees, net of transaction cost estimates, and discounted ex-post to a realized Sharpe ratio of 0.6 over the period 1/5/1996 to 3/31/2020.

Combined is a hypothetical portfolio combination of Defensive U.S. 60/40, Risk Parity, Trend, and Styles series described above at 25% capital weights each

Global Equities is the MSCI World Index.

Global Treasuries is the Barclays Global Treasury Hedged USD index.

Global 60/40 is a 60%/40% combination of Global Equities and Global Treasuries series described above.

Defensive Global Equities is a hypothetical backtest of a portfolio which holds 90% long low beta global developed stocks and 10% high quality global developed stocks. The universe is 
roughly the same as the MSCI World. The low beta stocks represent the unlevered long side of the “Betting Against Beta” (BAB) factor as described in Asness, Frazzini and Pedersen 
(2014). The high quality stocks represent the long side of the “Quality Minus Junk” (QMJ) factor as described in Asness, Frazzini and Pedersen (2013). Returns are gross of fees and of 
trading costs.

Defensive Global 60/40 is a hypothetical portfolio invested 60% in the Defensive Global Equities series and 40% in the Global Treasuries series described above.

U.S. Treasury Bills (Cash) is the U.S. One Month Treasury Bill rate from the AQR Data Library until 3/31/1992. U.S. Treasury Bills is then the BofA Merrill Lynch 3-Month Treasury Bill 
Index from 4/1/1992 to 3/31/2020.
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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 do not 
represent returns that any investor actually attained. The information presented is based upon the following hypothetical assumptions

Trend-Following Strategy

The Hypothetical 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 gross of advisory fees and net of transaction costs, unless stated otherwise. 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. 
AQR’s fees are available upon request and also may be found in Part 2A of its Form ADV. The transactions costs used in the strategy are based on AQR’s 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 performance of the AQR Managed Futures Strategy may be greater or less than the performance of the Trend-Following 
Strategy due to, among other things, differences in the investment strategy pursued by the AQR Managed Futures Strategy and the number of the holdings in and composition of the AQR 
Managed Futures Strategy’s portfolio.

The benchmark and relevant cash rate is assumed to be 3-month Treasury bills. 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
One-Way Transaction Costs 

(as a % of notional traded)

Equities

1880 – 1992 0.34%

1993 – 2002 0.11%

2003 – Present 0.06%

Fixed Income

1880 – 1992 0.06%

1993 – 2002 0.02%

2003 – Present 0.01%

Currencies

1880 – 1992 0.18%

1993 – 2002 0.06%

2003 – Present 0.03%

Commodities

1880 – 1992 0.58%

1993 – 2002 0.19%

2003 – Present 0.10%

Methodology for Hypothetical Trend Following Strategy
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Figure 2

1880 1900 1920 1940 1960 1980 2000

USD JPY
USD CAD
USD EUR
USD GBP
EUR GBP
EUR CHF
EUR SEK
EUR NOD
EUR JPY
AUD USD
AUD NZD
AUD JPY

U.S. 30-Yr Treasury Bond
U.S. 10-Yr Treasury Note
U.S.  5-Yr Treasury Note
U.S. 2-Yr Treasury Note

UK 10-Yr Bond
Japan 10-Yr Bond

Italy 10-Yr Bond
France 10-Yr Bond
Canada 10-Yr Note

Germany 30-Yr Bond
Germany 10-Yr Bond

Germany 5-Yr Note
Germany 2-Yr Note

Australia 10-Yr Bond
Australia 3-Yr Note

U.S. Russell 2000
U.S. S&P 500
UK FTSE 100

Netherlands AEX
Japan Topix

Italy FTSE MIB
France CAC 40
Spain IBEX 35

Canada S&P/TSE 60
Germany DAX

Australia S&P/ASX 200

Zinc
Wheat

Unleaded
Sugar
Soyoil

Soymeal
Soybeans

Silver
Shortribs

Rye
Pork

Platinum
Oats

Nickel
Natgas

Lard
Hogs

Heatoil
Gold

Gasoil
Crude
Cotton

Corn
Copper
Coffee
Cocoa
Cattle

Brentoil
Aluminum

Yale Global Financial Data Ibbotson Chicago Board of Trade

Commodity Systems Inc. Datastream Morgan Markets Bloomberg

Bloomberg/Datastream Citigroup

Currencies

Fixed Income

Equities

Commodities
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Expected Inflation Data

1972-1978: Statistical estimate of long-term inflation expectations by Kozicki-Tinsley (2006). Their "survey-based estimates of the term structure of expected U.S. inflation" goes beyond 

an exponentially weighted average of past inflation rates because it also uses information in consensus forecasts of next year inflation.

1978-1989: Average of two to three available surveys: Hoey (private collection later passed to the Fed), Livingston, Survey of Professional Investors,  Blue Chip Economic Indicators, and

Consensus Economics (all conduct surveys at different times).

Since 1990: Consensus Economics (average of 1-10y forecasts).

US Equity Data

Prior to 1926, the U.S. Equity series is constructed by adding price-weighted capital appreciation returns of NYSE stocks collected by Goetzmann, Ibbotson, and Peng to U.S. equity 

dividend returns recorded by the Cowles commission. The series consists of returns of the S&P 90 from 1926 to 1957 and returns of the S&P 500 from 1957 onwards from Bloomberg.

Fixed Income Data

Nominal yield and total returns data of 10-year local currency government bonds as well as 3-month interest rates for 13 countries  covering North America, Northern Europe, Japan, and 

Australia/New Zealand, sourced from Global Financial Data, Bloomberg, and Datastream.

Data Sources and Methodology



Appendix: Fixed Income Backtest Descriptions

Value: Value strategies favor investments that appear cheap over those that appear expensive based on fundamental measures related to credit spreads, seeking to capture the tendency 

for relatively cheap assets to outperform relatively expensive assets.

Momentum: Momentum strategies favor investments that either have performed well recently or have related securities that have performed well recently. It seeks to capture the tendency 

that an asset’s and related securities recent relative performance predict the performance of the asset in the near future.

Carry: Carry strategies favor high-yielding assets, seeking to capture the tendency of high-yielding assets to outperform lower-yielding assets.

Defensive: Defensive strategies favor investments with strong drivers of credit valuation. It seeks to capture the tendency for assets with strong fundamentals to generate higher risk-

adjusted returns than assets with weak fundamentals.

Corporate Bonds themes Backtest

AQR backtests of Value, Momentum, Carry and Defensive theoretical long/short theme components are based on monthly returns, undiscounted, gross of fees and transaction costs, and 

scaled to 5% annualized volatility. Each strategy is designed to take long positions in the assets with the strongest theme attributes and short positions in the assets with the weakest 

theme attributes, while seeking to ensure the portfolio is market-neutral. The universe is based on the constituents of the Bank of America High Yield and Investment Grade Indices. 

Corporate Bonds: Corporate bonds include 1,300 bonds that roughly comprise the Bank of America Merrill Lynch investment grade (U.S. Corporate Master) and high yield (U.S. High 

Yield Master) corporate bond indices. Of the 1,300, 600 are investment grade, and 700 are high yield bonds. We sort the bonds into quintiles based on the four theme metrics described 

above. The portfolios go long the top quintile and short the bottom quintile. Bonds are value-weighted, not equal-weighted, within each quintile.

Government Bonds themes Backtest

AQR backtests of Value, Momentum, Carry, and Defensive theoretical long/short theme components are built as follows. We first rank the universe of securities (i.e., the 39 country-

maturity buckets) by the raw measure of a given theme. We then standardize the ranks by subtracting the mean rank from each rank and dividing by the standard deviation of ranks to 

convert them into a set of standardized weights. Next we scale each side of these portfolios (long and short) to sum to one. Lastly, we apply these weights to our asset returns, which are 

always expressed in a constant duration of four.

Government Bonds: Government bonds include all bonds covered by the J.P. Morgan Government Bond Index (GBI). The GBI is a market-cap-weighted index of all liquid government 

bonds across 13 markets (Australia, Belgium, Canada, Denmark, France, Germany, Italy, Japan, Netherlands, Spain, Sweden, U.K., U.S.). It excludes securities with time-to-maturity (TTM) 

of less than 12 months, illiquid securities, and securities with embedded optionality (e.g., convertible bonds). The GBI is sub-divided into two country-maturity partitions. We use the first, 

more coarse partition in this analysis, which divides bonds into 1yr-5yr TTM, 5yr-10yr TTM, and 10yr-30yr TTM. We sort the bonds into terciles based on the theme metrics described 

above. The portfolios go long the top tercile and short the bottom tercile. Bonds are equal-weighted in each tercile. 

Hypothetical simple long/short bond portfolios
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Regional Disclosures:

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

Germany
AQR, a German limited liability company (Gesellschaft mit beschränkter Haftung; “GmbH”), is authorized by the German Federal Financial Supervisory Authority (Bundesanstalt für
Finanzdienstleistungsaufsicht, „BaFin“) to provide the services of investment advice (Anlageberatung) and investment broking (Anlagevermittlung) pursuant to the German Banking Act 
(Kreditwesengesetz; “KWG”). The Complaint Handling Policy for German investors can be found here: https://ucits.aqr.com/.
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