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Factor investing, also called smart beta, is rapidly displacing traditional stock 
picking—and for good reason. Traditional active management of equity mutual 
funds has delivered returns persistently below passive benchmarks. In contrast, 
many factor-based smart beta strategies have persistently outperformed the 
same capitalization-weighted benchmarks. As you consider migrating your 
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public equity holdings away from traditional active manage-
ment to smart beta, two portfolio construction questions 
come to the fore: which smart beta strategies should you 
include, and how should you manage those strategy allo-
cations through time? We find that a smart beta strategy 
diversified across factors substantially reduces tracking 
error relative to the average of the single-factor strategies, 
and dynamic rebalancing materially increases expected 
return relative to rebalancing to equal weights. 

Look Before You Leap
The advantages associated with systematic factor invest-
ing, such as low costs and transparency, have driven rapid 
growth in the number of smart beta funds. At the end of 
2015 we counted more than 800 smart beta ETFs, not 
including mutual funds, separately managed accounts, 
and other investment vehicles. This nascent smart beta 
category does not come without its challenges, however.

Many factors are mirages that result from datamining. 
According to Harvey, Liu, and Zhu’s (2015) survey of the 
literature, top-tier academic journals document over 300 
distinct factors and the number grows every year. We are 
not surprised. Professional success of an army of profes-
sors, assistant professors, and graduate students depends 
on publishing articles that “discover” new factors. Because 
the number of potential factors is practically unlimited, 
and stock price changes are largely random, hundreds of 
false positives are inevitable. To combat these datamining 
outcomes, academia is increasing the pressure on publica-
tions to institute stricter criteria in evaluating research that 
purports to identify new factors.

Many seemingly robust factors are simply exhausted past 
opportunities. Active quantitative investors are constantly 
searching for investment opportunities, and by the time 
academic researchers document a factor, investors have 
often already recognized it and deployed sufficient capi-
tal to eliminate its future profitability. No surprise that 
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A smart beta strategy diversified across factors substantially reduces tracking error relative to the average of 
the single-factor strategies, and dynamic rebalancing materially increases expected return relative to 

rebalancing to equal weights.

Source: Research Affiliates, LLC, using data from CRSP and Compustat.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at 
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length.
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MacLean and Pontiff (2015) document significant reduc-
tion of factor efficacy after publication.

Some otherwise robust factors may even be dangerous. 
After a factor strategy has proved sufficiently profitable, 
investment flows attracted by its popularity can drive up 
the prices of stocks with that factor characteristic. Factors 
thereby become overvalued. Arnott, Beck, and Kalesnik 
(2016a,b) and Arnott et al. (2016) empirically demonstrate 
that strategies with rich valuations tend to provide poor 
subsequent performance. To avoid such underperformance, 
we suggest you look before you leap.

The Distinction between 
Factors and Smart Betas
Before we continue, let’s clarify how we define the following 
terms: factor, factor portfolio, smart beta, and smart beta 
strategy. Factor is a generic label for company and stock 
price characteristics that provide the common sources of 
return across the broad universe of equity securities. 

We construct factor portfolios to measure and study factor 
returns. Factor portfolios are long stocks with the desired 
characteristic and short stocks with the undesired charac-
teristic. For example, the value factor portfolio is long cheap 
stocks and short expensive stocks, and the size factor port-
folio is long small stocks and short large stocks. An inves-
tor cannot practically invest in factor portfolios because of 
restrictions on shorting and leverage. 

Smart beta is a label for simple, transparent, low-cost, 
systematic investment strategies, often designed to exploit 
factor research. Smart beta strategies are long-only port-
folios that can be carefully engineered to avoid excessive 
implementation costs. Smart beta strategies are easy and 
inexpensive to invest in.

The Six Factors with the Most 
Robust Returns
Our research leads us to conclude that only a handful of 
factors represent genuine future return opportunities—
strategies with the potential to outperform in the decades 
ahead. Following the findings of Fama and French (1993, 
2012, 2015), we include in this group of six the four factors 
in their current model (looking beyond the market factor)—
value, profitability, investment, and size—as well as low 
beta and momentum, two factors widely deemed robust in 
academic publications (Frazzini and Pedersen, 2014, and  
Carhart, 1997).

We construct these six factor portfolios in accordance with 
widely accepted academic practice. We summarize our 
factor portfolio construction method in Appendix A.1 All 
six factors demonstrate both statistically and practically 
significant returns. The average annualized factor return in 
the United States over our study period July 1973–Septem-
ber 2016 is 4.86%. The correlations across these factor 
returns are predominantly low or negative, with an average 
cross-correlation of 0.08, suggesting they are independent 
and thus able to provide strong diversification benefits.

In Appendix B1 we replicate the same six factor portfolios 
in three international markets—Japan, the United Kingdom, 
and Europe ex UK—over the period July 1993–September 
2016. We choose these markets for their lengthy history 
and homogeneity of corporate domicile. Whereas not all 
factors display positive returns in all geographies, taken as 
a group the factors do show consistently strong out-of-sam-
ple returns. We intend to elaborate on our research vali-
dating these six factors in future publications; many of 
our detailed research findings on these equity factors are 
beyond the scope of this article.

“Only a handful of factors 
represent genuine future 
return opportunities.”
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A Few Observations about Factors
Drawing on the abundant literature dealing with factors, 
as well as our own research, we can make several obser-
vations relevant to factor portfolio construction; we refer 
primarily here to the US market. First, the low beta factor’s 
exceptionally strong return can be explained in part by its 
rising valuations. From today’s baseline of elevated prices 
in low-volatility stocks, the low beta factor may well provide 
disappointing returns over the next decade.

A second observation is that, on its own, profitability gener-
ates a low return. Despite its low return, however, profit-
ability’s low and negative correlation with the other factors 
makes it a helpful addition to a diversified portfolio of 
factor strategies. Perhaps for this reason many smart beta 
providers combine profitability with other characteristics 
to create a composite quality factor.2

We also observe the relatively strong correlation between 
value and investment factor returns, which suggests that 

in combination the two factors may be redundant. This 
higher correlation is primarily the result of similar sector 
exposures. But, controlling for sector composition, we find 
that value and investment are robust independent factors. 

We find that smaller stocks do not necessarily provide 
higher returns than larger stocks, consistent with Shumway 
and Warther (1999). We find that small size does provide 
such excess returns, however, when combined with other 
factors. Beck and Kalesnik (2014) argue that other factors 
provide stronger returns when applied to small companies 
because of the higher volatility and less-efficient pricing of 
small stocks. Similarly, Asness et al. (2015) find a strong 
factor return from a small-size factor after controlling for 
the quality characteristics of the issuing companies.

Finally, the factor returns demonstrated by academics 
using long–short portfolios offer an unrealistic assess-
ment of the returns an investor is likely to earn in practice. 
The returns are before trading costs such as price impact, 
the cost of shorting stocks, and management fees. These 

Source: Research Affiliates, LLC, using data from CRSP and Compustat.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at 
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length.

Performance Characteristics of US Long–Short Portfolios for the Most 
Accepted Factors in Academic Literature, Jul 1973–Sep 2016

Strategy
Annualized 

Return
Annualized 
Volatility Sharpe Ratio t-stat

(Return)

Value 3.70% 10.0% 0.37 2.69
Low Beta 10.13 11.7 0.86 5.81
Profitability 2.63 8.0 0.33 2.38

Investment 3.74 6.6 0.56 3.87

Momentum 6.18 15.5 0.40 3.08
Size 2.80 10.4 0.27 2.11
Average 4.86 10.4 0.47 3.32

Cross-Correlation between Factor Returns, United States, 
Jul 1973–Sep 2016

Value Low Beta Profitability Investment Momentum Size

Value 1.00 0.32 0.09 0.54 -0.20 0.01

Low Beta 0.32 1.00 0.31 0.19 0.23 0.01

Profitability 0.09 0.31 1.00 -0.13 0.13 -0.43

Investment 0.54 0.19 -0.13 1.00 0.06 0.08

Momentum -0.20 0.23 0.13 0.06 1.00 -0.02

Size 0.01 0.01 -0.43 0.08 -0.02 1.00
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real-world costs are not identical across all factors; Novy–
Marx and Velikov (2015) and Beck et al. (2016) find that 
for some factors the trading costs are high enough to wipe 
out all the benefits, even if the strategy does not attract a 
large following.

Factor-Based Smart Betas
The prospect of an average annualized excess return of 
nearly 5% across six robust and largely independent 
factors helps explain the strong investor demand for factor 
investing. Alas, as we explained in the introduction, factor 
portfolios are impractical real-world investment strate-
gies due to constraints on shorting and leverage. We can, 
however, apply our factor research to create simple, trans-
parent, low-cost smart beta strategies that you can easily 
and inexpensively invest in. 

We illustrate the opportunities for investing in real-world 
factor-based strategies by constructing six very simple 
long-only investable portfolios: value, low beta, profitability, 
investment, momentum, and size. Our factor-based smart 
beta portfolio construction methodology is explained in 
Appendix C.1

As expected, real-world constraints dramatically reduce 
the simulated outperformance of our factor-based smart 
beta strategies relative to long–short factor portfolios. Yet 
the evidence of robustness remains impressive. The histor-
ical results for the US market suggest investors can earn an 
average value-add of 2.19% a year across these six smart 
beta strategies. The average tracking error is 7.10% and the 

average information ratio is 0.30. Most strategies produce 
results which pass tests of statistical significance at 95% 
confidence. A couple do not.

Out-of-sample robustness tests in Japan, United Kingdom, 
and Europe ex UK provide confirming, if somewhat weaker, 
evidence. Most strategies earn an excess return over the 
market benchmark, but in each of the international markets 
we study, a couple of the factor-based smart beta strategies 
generate mildly negative value-add. The average value-add 
of the six strategies remains well above 1.00% a year in all 
three out-of-sample geographies. 

Correlations across our six smart betas are generally low 
and sometimes negative. Nine of the 15 strategy correla-
tions of our six smart betas in the United States are near 
zero or negative, with an average excess return cross-cor-
relation of 0.02. As with the six factors, these factor-based 
strategies capture independent sources of return and 
should provide strong benefits from diversification.

We confidently conclude from our study of factors that 
such smart beta strategies offer a significant opportunity 
for future value-add relative to the capitalization-weighted 
equity market. The magnitude of opportunity is in line 
with the historical simulation results we present here. Our 
decade of success in producing strong value-add, after fees 
and expenses, in live smart beta portfolios for many billions 
of dollars invested by real investors adds to our conviction.

Multi-Factor Smart Beta Strategies
The low and negative correlations across the excess returns 
of the six factor-based smart betas indicates strong diver-
sification benefits by combining the strategies into a 
multi-factor portfolio. Theory suggests that the returns 
and value-add of a multi-factor smart beta portfolio should 
be similar to the average values of the factor strategies, but 
achieved at significantly lower risk levels. Lower relative 
risk would also be a reasonable expectation, experienced 
by lower tracking error and shorter periods of underperfor-
mance relative to the market.

“Smart beta strategies offer 
a significant opportunity for 
future value-add relative 
to the cap-weighted equity 
market.”
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Source: Research Affiliates, LLC, using data from CRSP and Compustat.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at 
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length.

Additional Risk Measures for US Long-Only Factor-Based Smart Betas, Jul 1973–Sep 2016

Absolute Risk Relative Risk

Strategy Skewness Maximum
Drawdown

Longest
Drawdown 

(Years)
Skewness Maximum

Drawdown

Longest
Drawdown 

(Years)

Market -0.52 -50% 5.3

Value -0.58 -63 6.3 -0.05 -37% 15.0+

Low Beta -0.51 -37 3.3 0.10 -57 22.2

Profitability -0.38 -43 5.3 0.17 -24 25.2

Investment -0.34 -49 3.4 0.27 -21 12.7+

Momentum -0.43 -48 5.3 -0.31 -21 11.0

Size -0.50 -54 3.5 0.52 -52 20.0

Average of Six Factors -0.46 -49% 4.5 0.12 -35% 17.7+

Note: VA is value-add.
Source: Research Affiliates, LLC, using data from CRSP and Compustat.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at 
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length.

Performance Characteristics of US Long-Only Factor-Based Smart Betas, Jul 1973–Sep 2016

Strategy Annualized 
Return

Annualized 
Volatility

Sharpe 
Ratio Value-Add Tracking

Error IR t-stat
(VA)

Market 11.05% 15.60% 0.40

Value 13.37 18.50 0.46 2.32% 9.35% 0.25 1.83

Low Beta 13.43 12.60 0.68 2.39 8.03 0.30 1.41

Profitability 11.26 15.00 0.43 0.21 3.25 0.07 0.20

Investment 13.70 15.40 0.58 2.65 5.10 0.52 3.01

Momentum 13.41 17.10 0.50 2.36 6.82 0.35 2.29

Size 14.23 19.90 0.47 3.19 10.03 0.32 2.39

Average of Six Factors 13.23% 16.40% 0.52 2.19% 7.10% 0.30 1.85

Cross-Correlation between Factor Excess Returns, United States, 
Jul 1973–Sep 2016

Value Low Beta Profitability Investment Momentum Size

Value 1.00 0.23 -0.33 0.42 -0.18 0.23

Low Beta 0.23 1.00 0.07 0.42 -0.06 0.06

Profitability -0.33 0.07 1.00 0.01 0.13 -0.59

Investment 0.42 0.42 0.01 1.00 -0.09 -0.05

Momentum -0.18 -0.06 0.13 -0.09 1.00 0.05

Size 0.23 0.06 -0.59 -0.05 0.05 1.00
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We consider three different methods of combining smart 
beta strategies: 

1.	 Buy and Hold: Allocate one-sixth of a portfolio to each 
of the six factor-based smart beta strategies and do 
not subsequently rebalance this mix.

2.	 Systematic Rebalancing: Allocate one-sixth of a port-
folio to each of the six strategies and then rebalance 
back to a one-sixth allocation every quarter.

3.	 Dynamic Rebalancing: Set a default weight of one-sixth 
to each strategy and then modestly tilt allocations based 
on short-term price momentum and long-term price 
mean-reversion signals at each quarterly rebalance. 

We provide more information about our factor timing meth-
odology in Appendix D.1

As expected, our diversified multi-factor smart beta strat-
egies provide large and meaningful risk reduction. For the 
US portfolios, volatility is reduced by a full percentage point, 
from 16.4% for the average smart beta to between 15.2% 
and 15.6% for the multi-factor strategies. We cut tracking 
error in half, from an average of 7.10% to between 3.41% 
and 4.00% for the multi-factor portfolios. We double or 
better our information ratios from 0.30 to between 0.60 
and 0.79.

Also, as we expect, buy-and-hold weighting produces 
value-add relatively close to the average individual factor 
strategy, 2.31% compared to 2.19%. The advantage of drift-
ing into the highest performing strategy over the sample 
period is offset by the disadvantage of failing to profit from 
rebalancing. A move to simple systematic rebalancing to 
fixed weights increases the value add by 0.14% and 0.26% 
relative to the buy-and-hold and average factor strate-
gies, respectively. Systematic rebalancing also provides 
the lowest risk and tracking error by ensuring the most 
consistent diversification.

Note: VA is value-add.
Source: Research Affiliates, LLC, using data from CRSP and Compustat.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at 
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length.

Performance Characteristics of US Multi-Factor Smart Beta Strategies, Jul 1973–Sep 2016

Strategy Annualized 
Return

Annualized 
Volatility

Sharpe 
Ratio Value-Add Tracking

Error IR t-stat
(VA)

Market 11.05% 15.6% 0.40

Average of Six Factors 13.23 16.4 0.52 2.19% 7.10% 0.30 1.85

Buy and Hold 13.35 15.6 0.55 2.31 3.82 0.60 3.58

Systematic Rebalancing 13.49 15.2 0.57 2.45 3.41 0.72 4.13

Dynamic Rebalancing 14.21 15.3 0.61 3.16 4.00 0.79 4.58

Additional Risk Measures for US Multi-Factor Smart Beta Strategies, Jul 1973–Sep 2016

Absolute Risk Relative Risk

Strategy Skewness Maximum
Drawdown

Longest
Drawdown 

(Years)
Skewness Maximum

Drawdown

Longest
Drawdown 

(Years)

Market -0.52 -50% 5.3

Average of Six Factors -0.46 -49 4.5 0.12 -35% 17.7+

Buy and Hold -0.69 -50 3.8 0.56 -15 8.0+

Systematic Rebalancing -0.64 -48 3.3 0.84 -15 7.9+

Dynamic Rebalancing -0.60 -47 3.3 1.00 -13 6.8
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Nearly a full percentage point in return, however, is 
produced by dynamic rebalancing relative to the average 
individual factor strategy, with value-add rising from 2.19% 
to 3.16%. The extra value added from dynamic rebalancing 
relative to systematic rebalancing is also substantial, rising 
from 2.45% to 3.16%. If we consider trading costs, however, 
the improvement in value-add erodes slightly. Appendix 
E1 provides our method for estimating trading costs when 
applying the three weighting methods used in creating the 
diversified multi-factor smart beta strategies in the United 
States, Japan, United Kingdom, and Europe ex UK.

Importantly, the additional return captured by more stra-
tegic rebalancing changes the risk experience. For our US 
smart beta portfolios, we find that relative to systematic 
rebalancing, dynamic rebalancing slightly increases volatil-
ity and tracking error, but lowers drawdowns and the dura-
tion of periods of underperformance. Simply put, higher 
returns lower relative drawdowns.

As reported in Appendix F,1 the evidence of risk reduction is 
similarly strong across geographies, approximately halving 
tracking error from the range of 8–9% to 3–5%. The value 
added from both systematic and dynamic rebalancing is 
also significant relative to the average individual smart beta 
strategy, adding from about 0.3% to 1.2% of excess return.

Our international evidence does not confirm higher returns 
from rebalancing relative to a buy-and-hold weighting. In 
these markets with shorter histories, the benefit of stick-
ing with the strategy with the best in-sample performance 
(i.e., low beta) offsets the return advantage of systematic 
rebalancing. We remain convinced that mean reversion will 
prevail over a long time horizon and that rebalancing will 
generate higher future returns.

A Smoother Path
You can outperform the market by investing in factor-based 
smart beta strategies, and you can obtain this outperfor-
mance with a smoother ride—that is, with substantially 
lower tracking error and shorter periods of underperfor-
mance—when you invest in a diversified portfolio of smart 
betas. In addition, our findings indicate you should bene-
fit from the highest return and value-add, highest Sharpe 
and information ratio, and lowest drawdown and shortest 
period of underperformance if you dynamically rebalance 
your diversified portfolio of smart betas.3  Multi-factor 
equity investing combined with either dynamic or system-
atic rebalancing is a reliable strategy for outperforming 
the market without the burden of excessive volatility. We 
believe the evidence shows a smoother path to outperfor-
mance is paved through multi-factor smart beta investing.  

“Nearly a full percentage 
point in return is produced 
by dynamic rebalancing 
relative to the average 
individual factor strategy.”
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Endnotes
1. Appendices are available online at: www.researchaffiliates.com/en_us/

publications/articles/594-a-smoother-path-to-outperformance-
with-multifactor-smart-beta-investing.html.

2.  Beck et al. (2016) find various specifications of a quality factor are not 
robust to variations in factor definition and market geography.  
In a follow-up article to Beck et al., Hsu, Kalesnik, and Kose 
(forthcoming 2017) examine subgroups within the broad 
“quality” umbrella, finding that among the many characteristics 
used to define quality, only profitability and investment are robust 
to variations in factor definition and market geography.

3. We point to further evidence of the benefits of timing smart betas 
described in the series of articles published by Arnott, Beck, and 
Kalesnik in 2016.
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The material contained in this document is for 
general information purposes only. It is not 
intended as an offer or a solicitation for the 
purchase and/or sale of any security, deriva-
tive, commodity, or financial instrument, nor 
is it advice or a recommendation to enter into 
any transaction. Research results relate only 
to a hypothetical model of past performance 
(i.e., a simulation) and not to an asset manage-
ment product. No allowance has been made 
for trading costs or management fees, which 
would reduce investment performance. Actual 
results may differ. Index returns represent 
back-tested performance based on rules used 
in the creation of the index, are not a guaran-
tee of future performance, and are not indica-
tive of any specific investment. Indexes are not 
managed investment products and cannot be 
invested in directly. This material is based on 
information that is considered to be reliable, 
but Research Affiliates™ and its related enti-
ties (collectively “Research Affiliates”) make this 
information available on an “as is” basis without 
a duty to update, make warranties, express or 
implied, regarding the accuracy of the informa-
tion contained herein. Research Affiliates is not 
responsible for any errors or omissions or for 
results obtained from the use of this information. 
Nothing contained in this material is intended 

to constitute legal, tax, securities, financial or 
investment advice, nor an opinion regarding the 
appropriateness of any investment. The infor-
mation contained in this material should not 
be acted upon without obtaining advice from a 
licensed professional. Research Affiliates, LLC, 
is an investment adviser registered under the 
Investment Advisors Act of 1940 with the U.S. 
Securities and Exchange Commission (SEC). Our 
registration as an investment adviser does not 
imply a certain level of skill or training.

Investors should be aware of the risks associated 
with data sources and quantitative processes 
used in our investment management process. 
Errors may exist in data acquired from third party 
vendors, the construction of model portfolios, 
and in coding related to the index and portfolio 
construction process. While Research Affiliates 
takes steps to identify data and process errors 
so as to minimize the potential impact of such 
errors on index and portfolio performance, we 
cannot guarantee that such errors will not occur.

The trademarks Fundamental Index™, RAFI™, 
Research Affiliates Equity™, RAE™, and the 
Research Affiliates™ trademark and corporate 
name and all related logos are the exclusive intel-
lectual property of Research Affiliates, LLC and 

in some cases are registered trademarks in the 
U.S. and other countries. Various features of the 
Fundamental Index™ methodology, including an 
accounting data-based non-capitalization data 
processing system and method for creating and 
weighting an index of securities, are protected 
by various patents, and patent-pending intel-
lectual property of Research Affiliates, LLC. 
(See all applicable US Patents, Patent Publica-
tions, Patent Pending intellectual property and 
protected trademarks located at http://www.
researchaffiliates.com/Pages/ legal.aspx#d, 
which are fully incorporated herein.) Any use 
of these trademarks, logos, patented or patent 
pending methodologies without the prior writ-
ten permission of Research Affiliates, LLC, is 
expressly prohibited. Research Affiliates, LLC, 
reserves the right to take any and all necessary 
action to preserve all of its rights, title, and inter-
est in and to these marks, patents or pending 
patents.

The views and opinions expressed are those of 
the author and not necessarily those of Research 
Affiliates, LLC. The opinions are subject to 
change without notice.
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