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Live from Newport Beach.
It's Smart Beta!

Feifei Li, PhD, and John West, CFA

Our headquarters in Newport Beach is only 50 miles from the Hollywood studios,
although the drive can take up to two hours in rush-hour traffic. But far more
than traffic separates the studios’ world from ours. Film directors and actors are
allowed multiple “takes” so each scene we see on the big screen is perfect. Occa-
sionally, however, some productions are taped live, and the unplanned cannot
be edited out. Who can forget the 2017 Oscars when La La Land was mistakenly
announced as the winner of Best Picture?

Like the producers of the Oscars and other live shows, such as Saturday Night Live,
investors don't have the luxury of re-takes—investing committed capital is “live.”
Portfolio results can and will go wildly off script, but there are no do-overs. With

Key Points

1 The outperformance observed before a typical smart beta index is
launched virtually disappears once it's live, yet most investors are

making decisions on backtest results.

2. Two traits common to backtests—overfitting (or data-snooping bias)
and ignoring transaction costs—bias investors’ live return expectations

higher than may be realistic.

3. Byexpecting lower performance than backtest results show, questioning
how those results were achieved, and selecting a strategy built on
sound economic theory, smart beta investors can frame more realistic

performance expectations.
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smart beta, investors often make decisions using simula-
tions, or backtests. Backtests, like big movie productions,
can be subject to editing.

Our research shows that approximately two-thirds of
smart-beta-index track records are backtests and that most
live track records extend no longer than a decade, which
implies that much of the investment outcomes reported
by smart beta providers are from simulations. In addition,
much of the live history that exists is developed without
having substantial assets invested in the strategy. Our
collective 22 years on the front lines of smart beta research
and investor engagement has shown us that investors
nearly always base their decisions on these backward-look-
ing, frictionless results.! We have no problem with that, if
it's done with eyes wide open. Let's look at ways investors
can set better expectations to maximize the benefits of
these strategies.

Backtest vs. Live

A backtest, a frequently used tool to frame forward-look-
ing return expectations, is conveniently easy to calculate?
and can be extremely helpful in proving a solid economic
intuition with data—and, of course, with 100% hindsight.
A backtest can also be useful in gaining a better under-
standing of the risks associated with an investment strat-
egy—when the strategy is likely to underperform, and why.

Heavy reliance on backtest results can, however, be a harm-
ful activity if investors are not fully aware of the limita-
tions related to the simulated results. We examine the
performance of 125 US equity smart beta indices on which
exchanged traded funds (ETFs), characterized as strategic
beta by Morningstar, are based. We exclude sector indi-
ces; indices for which we are not able to obtain the launch
date; and indices with less than one year of backtest or live
return data. If two or more ETFs track the same index, we
include that index only once. The average live history of our
universe of smart beta indices is 7 years, and the average
total available history is about 21 years.

We find that prior to launch the indices tend to have
superior performance relative to a market-capitaliza-

“Investors don’t have the
luxury of re-takes.”

tion-weighted benchmark, with outperformance peaking
about six months ahead of the launch date. The outper-
formance seems to be extremely strong over the three-
year period ahead of the launch. After the indices officially
launch, however, their performance relative to the S&P
500 Index appears to hover around the base line, exhib-
iting virtually none of the outperformance demonstrated
before they were live.

Inthe backtest, the smart beta indices in our sample earned,
on average, a 2.8% annualized excess return (t-stat = 8.72).
The best-performing index was the S&P High Yield Divi-
dend Aristocrats, which generated 14.5% outperformance
above the return of the S&P 500 in the six-year backtest
from January 2000 to November 2005. The average annu-
alized live outperformance of our sample is 0.7% and 0.5%
over a 5-year and a 10-year horizon, respectively; both
outcomes are insignificantly different from zero, consis-
tent with the data-snooping bias prevalent in backtests.
Only 12 of 125 indices have significantly negative alpha in
the backtest,® whereas once live, the number almost triples.

We perform a paired t-test and find that the average
outperformance over the cap-weighted benchmark is
significantly higher in the in-sample backtest compared to
the out-of-sample live record. The strong alpha that domi-
nates the backtest results does not survive over the indices’
live histories. The performance pattern we observe around
the launch date is very similar to the pattern observed by
Brightman, Li, and Liu (2015), who find that the perfor-
mance of the index underlying an ETF is higher before the
launch of the ETF than after. They conclude ETF provid-
ers appear to trend-chase index performance in creating
their ETF products. We can say the same thing about index
providers, who appear to trend-chase backtest results.

The big gap between simulated and live performance can be
largely explained by two common forces dominant in back-
tests—overfitting (or data-snooping bias) and ignoring

www.researchaffiliates.com
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Live performance of smart beta indices exhibits virtually none of the
outperformance shown in the backtest.
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Source: Research Affiliates, LLC, using data from Bloomberg. Note: Our sample consists of 125 US equity smart beta indices on which exchange-traded funds

(ETFs), characterized as strategic beta by Morningstar, are based. We exclude sector indices; indices for which we are not able to obtain the launch date; and

indices with less than one year of backtest or live return data. If two or more ETFs track the same index, we include that index only once. Excess returns are

measured as of the launch date for the respective index.

transaction costs—both of which effectively bias investors’
return expectations higher than may be realistic.

Data-snooping risk. We all know there are no ugly back-
tests! More precisely, ugly-looking backtest results are
rarely published in journals or client-facing materials. In the
academic world, publication bias is well recognized, mean-
ing that statistically significant results are three times more
likely to be published than insignificant ones.

In our industry, quantitative managers are data mining
every day in an attempt to identify signals that can accu-
rately forecast a stock’s future return, and thus help
improve a strategy’'s performance. Smart beta strategies—
model-driven strategies that involve the systematic select-
ing, weighting, and rebalancing of portfolio holdings based
on factors or characteristics—are not exempt from this

common practice. Importantly, this process should have
proper guard rails to control data-snooping risk.

Even though a rich academic literature points out this prob-
lem and offers various solutions to mitigate it (McLean and
Pontiff [2016], Novy-Marx [2016], and Harvey and Liu
[2017]), little has changed in practice. Investment manag-
ers still share their beautiful backtest results with investors,
making few adjustments to the standard statistics. After all,
who wants to make their results look worse?

We suggest a straightforward way for investors to estab-
lish realistic future return expectations. Backtests should
be based on economically sound ideas that address the
underlying relationship between signals and future perfor-
mance. In analyzing a strategy, investors should consider
who is on the other side of the trade, and why they would

www.researchaffiliates.com
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Smart Beta Index Performance, Backtest and Live Results

Annualized Excess Return

Backtest 10 Year
Count 125 125 85 62 39
Average 2.8% 1.4% 0.1% 0.7% 0.5%
t-stat 8.72 246 0.27 1.53 1.38
Minimum -57% -18.6% -123% -9.1% -52%
25th Percentile 0.7% -1.8% -12% -0.5% -0.9%
Median 2.4% 1.2% 0.2% 0.8% 0.8%
75th Percentile 5.0% 3.9% 1.6% 2.6% 1.8%
Maximum 14.5% 29.4% 14.7% 9.0% 3.8%

Source: Research Affiliates, LLC, using data from Bloomberg. Note: Our sample consists of 125 US equity smart beta indices on which exchanged
traded funds (ETFs), characterized as strategic beta by Morningstar, are based We exclude sector indices; indices for which we are not able to
obtain the launch date; and indices with less than one year of backtest or live return data. If two or more ETFs track the same index, we include
that index only once. Excess returns are measured as of the launch date for the respective index.

Five Best-Performing and Five Worst-Performing Smart Beta Indices Based on
Backtest Results

Annualized Excess Return

Index
Launch Backtest 10 Year
Date

Backtest
Start Date

Five Best-Performing

S&P High Yield Dividend Aristocrats Jan 2000 Nov 2005 14.5% 1.2% 4.1% 1.7% 0.4%
Dow Jones US Contrarian Opportunities Jan 1992 Nov 2008 11.2% 29.4% 14.7% 9.0%

WisdomTree US SmallCap Earnings Mar 2002 Feb 2007 10.7% -15.6% 2.0% 24% 1.0%
TWM Deep Value Oct 2003 Aug 2014 10.4% -9.0%

GS Risk-Adjusted Return US Large Cap Jan 2005 Dec 2011 9.4% 1.3% -0.6%

Five Worst-Performing

Morningstar US Mid Growth Jul 1997 Jul 2002 -5.1% 8.9% 6.9% 5.7% 3.2%
NASDAQ AlphaDEX(R) Mega Cap Apr 2011 Jan 2016 -5.2% -2.5%

NASDAQ AlphaDEX(R) Small Cap Value Apr 2011 Jan 2016 -5.5% 13.8%

FTSE High Dividend Yield Jan 2004 May 2009 -5.6% -0.9% 1.5% 0.6%

NASDAQ AlphaDEX(R) Mid Cap Value Apr 2011 Jan 2016 -5.7% 12.9%

Source: Research Affiliates, LLC, using data from Bloomberg. Note: Our sample consists of 125 US equity smart beta indices on which exchanged
traded funds (ETFs), characterized as strategic beta by Morningstar, are based We exclude sector indices; indices for which we are not able to
obtain the launch date; and indices with less than one year of backtest or live return data. If two or more ETFs track the same index, we include
that index only once. Excess returns are measured as of the launch date for the respective index.
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The average outperformance over the S&P 500 Index of the
125 smart beta indices we study is significantly higher in the in-sample
backtest than the out-of-sample live record.

Distribution of Excess Returns, Backtest vs. Live4
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Source: Research Affiliates, LLC, using data from Bloomberg. Note: Our sample consists of 125 US equity smart beta indices on which exchange-traded funds

(ETFs), characterized as strategic beta by Morningstar, are based. We exclude sector indices; indices for which we are not able to obtain the launch date; and

indices with less than one year of backtest or live return data. If two or more ETFs track the same index, we include that index only once. Excess returns are

measured as of the launch date for the respective index.

willingly choose to forgo the excess return the strategy is
claiming to capture. Once the theory behind the excess
return is established, the portfolio construction rules can
be evaluated to assess their ability to best capture that
excess return, after costs.

Take, for example, the Research Affiliates Fundamental
Index™ (RAFI™), which is based on Research Affiliates'

“Heavy reliance on
backtest results can be a
harmful activity.”

central investment belief of long-horizon mean reversion.
We believe investors have a bias toward owning more of
what has very good 3- to 5-year returns and an aversion to
owning securities that have fared poorly. In keeping with
this theory, a disciplined rebalancing strategy will sell
recent winners and buy recent losers to produce an excess
return. Those on the other side of these trades will be doing
the opposite, taking the more inherently comfortable path
of favoring recent winners and shunning recent losers.

The Fundamental Index uses accounting metrics to provide
a stable anchor for contra-trading. When the market over-
estimates the future prospects of a stock and thus prices
it too high, the fundamental-based weighting methodol-
ogy helps investors pull back their investment in the stock.

www.researchaffiliates.com
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When the price mean reverts to the level justified by its
discounted future cash flows, RAFI delivers alpha over a
market-capitalization-weighted index by avoiding an over-
allocation to the stock, which would otherwise arise from
price inefficiency.

The choice of the accounting metrics used in the weighting
methodology does not really matter. The goal of the metrics
is simply to capture the economic footprint of a company,
independent of market perception, as a means of offering
large capacity to investors by directing greater allocations
to companies with higher liquidity. When a backtest devi-
ates from solid economic intuition and theoretical support,
the data-mining exercise loses a lot credibility, and the
results are useless, at best.

We strongly advocate for simplicity in smart beta method-
ologies to address data-snooping risk. The higher degrees

of freedom in data mining, which are associated with a

more complex methodology, give users more “knobs” to

turn, potentially leading to stronger upward biases in

in-sample outcomes. For example, an optimization-based

approach, by its own definition, leads to the best in-sample

return, volatility, or other targeted portfolio characteristic.
While optimization and other complex methods of portfolio

construction are very useful in obtaining certain objectives,
adopting them simply due to their attractive in-sample

performance is a dangerous practice.

Transaction costs. The other important factor that can
explain disappointing live performance is implementa-
tion cost. Implementation costs are contributing to an ever
larger portion of the gap between the expected perfor-
mance of a smart beta index and its live record as the total
amount of assets managed by these strategies rapidly
grows.

The costs associated with executing a strategy are both
explicit and implicit. The explicit costs, such as broker-
age commissions and settlement/clearing charges, are
directly observable, and explain a significant part of perfor-
mance slippage, or the amount a fund's return underper-
forms the index it is tracking. The implicit costs, referred
to as market impact costs, are the changes in a stock’s
price around index rebalancing dates, especially when the

“We strongly advocate for
simplicity in smart beta
methodologies.”

strategy’s assets under management are large; that is, the
prices of stocks being purchased are temporarily inflated,
and those being sold are temporarily depressed. As prices
revert in the days following the rebalancing, the strategy
loses money. This outcome is not easily observable in smart
beta strategies because the impact is embedded in the
return of the underlying index, whose value is calculated
on the basis of closing prices.

For strategy implementers, whose primary goal is reduc-
ing tracking error, arational response is to lump all trading
around the market close so the portfolio can perfectly track
the index. These clustered trades also happen to be the

most costly because they are reducing, within a very short
time span, already-limited liquidity. Chow et al. (2017),
after studying various portfolio characteristics related to

implementation, recommend spreading trades over several

days around the rebalancing, if possible.

Another way to lower market impact costs is to avoid

smart beta strategies that invest in stocks with low liquid-
ity. Screening out micro-cap and thinly traded companies’
stocks is an important step in ensuring a strategy is “trad-
able,” even before considering the market impact of trades.
Alphas produced “on paper” cannot successfully be repro-
duced when, for example, $10 million in buying power is

attempting to take advantage of a mispricing opportunity
in a stock of a company with a total market capitalization

of $5 million. When they conduct simulations, thoughtful

researchers will consider the trading volume of a stock, as

well as set up proper constraints on the trades required by
the strategy.

Investors who allocate to strategies, such as high divi-
dend-growth, that typically require holding a relatively
illiquid subset of the universe (Chow et al.) can apply a hair-
cut to backtest results when setting their forward-looking
return expectations. llliquid stocks do offer more mispric-
ing, and thus profit, opportunities, on average, because the

www.researchaffiliates.com
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“[An] important factor that
can explain disappoint-
ing live performanceis
implementation cost.”

price discovery process for these stocks is generally slower.
Being attentive to the potential that the paper alphas of
these strategies will likely be lower when they are live can
shield investors from unpleasant surprises.

Strategies with high turnover rates, or when turnover
occurs only for a few stocks rather than across the entire
portfolio, also tend to experience high implementation
costs. If this product feature is necessary to deliver the
outcome investors seek, and no product design changes
can address it effectively, sophisticated implementers
can use algorithms to tactially take advantage of available
liquidity. A momentum strategy falls into this category. For
this reason, incorporating momentum in a passive smart-
beta index strategy is very challenging.

As the popularity of smart beta strategies grows, the dollar
volume of trades in the underlying securities—all compet-
ing for liquidity on rebalancing dates—likewise grows. This
leads to higher market impact costs. Whereas the explicit
costs of trading are decreasing over time as technology
improves, we expect the implicit market impact costs asso-
ciated with trading to increase. To help smart beta investors
assess the market impact costs related to different strat-
egies, we offer cost estimates based on Aked and Moroz
(2015) on the Smart Beta Interactive tool on our website.

Conclusion

Saturday Night Live is the longest-running live television
show in the United States. Viewers who tune in on Saturday
nights know it's live and it won't be perfectly scripted. Like-
wise, investors who choose smart beta shouldn't expect the
perfect alpha production promised by a simulated backtest.
After all, backtests don't produce a single dollar, euro, or
pound of investor benefit.

To improve the chance that the live results of smart beta
strategies will produce the benefits investors expect, we
suggest investors do three things:

Expect lower returns than the backtest produced. Backtest
results can be an overly optimistic estimate of investors'
experience going forward because of data-snooping risk
and the omission of transaction costs.

Dig deeper. In order to achieve the superior investment
outcomes promised by smart beta strategies, investors
need to make decisions cautiously and request asset
managers provide out-of-sample test results as well as
return estimates that incorporate implementation costs.

Use theory. Most importantly, we recommend that inves-
tors select strategies built on strong underlying economic
theory and that have a simple, transparent, and intuitive
methodology.

www.researchaffiliates.com
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Endnotes

1. In many cases, the investor doesn't have a choice.

2. With the proper machinery in place, building a not-super-sophisticated
backtest from scratch that uses all listed US stocks over the
past 50 years takes a well-trained researcher only a couple of
days. Switching one backtest setup to another by altering certain
parameters takes literally seconds.

3. We speculate these indices may be launched without backtests, and
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Disclosures

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 https:/www.
researchaffiliates.com/en_us/about-us/legal.
html#d, which are fully incorporated herein.)
Any use of these trademarks, logos, patented
or patent pending methodologies without the
prior written permission of Research Affiliates,
LLC, is expressly prohibited. Research Affiliates,
LLC, reserves the right to take any and all neces-
sary action to preserve all of its rights, title, and
interest in and to these marks, patents or pend-
ing 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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