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Some providers of financial products have sought to offer smart beta equity indices
based on the mean-variance optimal portfolio construction pioneered by Harry
Markowitz (1952)." However, this attempt to construct a mean-variance optimal
portfolio is somewhat misguided. The investors' objectives are typically far more
complex than achieving nice Sharpe ratios. For pension funds, what matters is
pursuing an investment policy for surplus management that takes into account the
desire to minimize funding cost as well as the probability of underfunding. For most
investors, the standard asset allocation framework focuses on the beta exposure to
various markets, macro risks and asset classes. Decisions are significantly driven by
how to access these exposures effectively—capturing the associated premium while
potentially earning alpha to boot. A mean-variance optimized equity portfolio is,
frankly, of little relevance for addressing the needs of pension fund sponsors and
other investors.

Still others have redefined optimal diversification in designing smart beta equity
indices. Diversification is generally a poorly defined notion. Some people misuse the
inverse Herfindahl score (effective N) to measure diversification. This is often
inappropriate as the measure ignores the fact that different stocks have different
correlations with each other. The modern multi-factor framework argues that there
are only a handful of true economic exposures; raising the effective N of a portfolio
does not necessarily improve the portfolio's true risk exposure diversification.
Holding an equally weighted portfolio of 100 technology stocks is not more
diversified than holding two stocks from two distinct industries. And no amount of
fancy optimization can change the fact that you can never truly have more exposures
than what is made available by the ten industries. It is worth noting that the precise
definition of diversification, in the investment literature, is reducing risk without
reducing expected return—thus the claim that diversification is the investment
world's free lunch. So it is, definitionally, not possible to embark on improving
diversification without having strong priors on expected returns for stocks.

While | disagree with the theoretical foundations and the claims of optimal
diversification or mean-variance efficiency associated with many smart beta
products, | do believe in smart beta strategies’ reported outperformance against
traditional cap-weighted indexes. Moving away from price-weighting is known to
automatically benefit from the contrarian rebalancing effect, which exploits the
mean-reversion in stock prices and which drives the documented value and small cap
premium. Recent research finds that a large variety of nonsensical and whimsical
non-price-based portfolio weighting schemes handily outperform cap-weighting—
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because they unintentionally execute on a contrarian rebalancing strategy to benefit from stock price mean-reversion.

It is, indeed, accurate to claim that smart beta indices, such as low beta indices, RAFI™ indices, or other, more black-box and exotic
varieties are generally more mean-variance efficient than cap-weighting since they either reduce volatility risk without reducing
expected returns or improve expected returns without increasing volatility risk. The improvement in portfolio mean variance efficiency
does not come from optimization or reinventing finance to produce the notion of “maximal diversification”; it comes simply from the
fact that any equity portfolio which allocates risk away from 100% in the market beta to a more balanced distribution across other
factors such as value, size, and BAB will have improved its equity premia capture.

However, | would caution investors against pursuing the elusive dream of achieving optimality—as in paying up for the promise for
optimal diversification or optimal mean-variance efficiency. There is a long literature on portfolio optimization which neatly
demonstrates that complex optimization generally performs poorly relative to strategies as simple as equal-weighting. In the hands of
the less skilled, optimization actually destroys information rather than extracts it and efficiently uses it. This is because standard
optimization techniques are not robust to estimation error and as a result concentrate into assets with the largest positive estimation
errors. In the hands of experienced investment professionals, the optimizer can only be tamed by a large number of ad hoc constraints,
where the resulting portfolio is largely dominated by the user specified constraints rather than the inputs or the optimizing algorithm.

In a way, in smart beta land, the old adage that we should definitely avoid letting perfection stand in the way of good enough is truer
than ever.

Endnote

Markowitz, Harry. 1952. “Portfolio Selection,” Journal of Finance, vol. 7, no. 1 (March):77-91.
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The material contained in this document is for informational purposes only. It is not intended as an offer or a solicitation for the purchase and/or sale of any security, derivative,
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 actual results or historical data of any asset management product. Hypothetical investor accounts depicted are not representative of actual client accounts.
No allowance has been made for trading costs or management fees, which would reduce investment performance. Actual investment results will differ. Simulated data may have
under-or-over compensated for the impact, if any, of certain market factors. Simulated returns may not reflect the impact that material economic and market factors might have had
on the advisor's decision-making if the advisor were actually managing clients’ money. Simulated data is subject to the fact that it is designed with the benefit of hindsight. Simulated
returns carry the risk that actual performance is not as depicted due to inaccurate predictive modeling. Simulated returns cannot predict how an investment strategy will perform in
the future. Simulated returns should not be considered indicative of the skill of the advisor. Investors may experience loss of all or some of their investment. Index returns represent
backtested performance based on rules used in the creation of the index, are not a guarantee of future performance, and are not indicative 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, LLC (“RA") and
its related entities (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 information 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
information contained in this material should not be acted upon without obtaining advice from a licensed professional. RA 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. RA is not a
broker-dealer and does not effect transactions in securities.

Investors should be aware of the risks associated with data sources and quantitative processes used to create the content contained herein or the investment management process.
Errors may exist in data acquired from third party vendors, the construction or coding of indices or model portfolios, and the construction of the spreadsheets, results or information
provided. Research Affiliates takes reasonable steps to eliminate or mitigate errors and to identify data and process errors, so as to minimize the potential impact of such errors;
however, Research Affiliates cannot guarantee that such errors will not occur. Use of this material is conditioned upon, and evidence of, the user's full release of Research Affiliates
from any liability or responsibility for any damages that may result from any errors herein.

The trademarks Fundamental Index™, RAFI™, Research Affiliates Equity™, RAE™, and the Research Affiliates™ trademark and corporate name and all related logos are the
exclusive intellectual property of RA 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 of RA. (See
applicable US Patents, Patent Publications and protected trademarks located at https.//www.researchaffiliates.com/legal/disclosuresttpatent-trademarks-and-copyrights, which
are fully incorporated herein.) Any use of these trademarks, logos, or patented methodologies without the prior written permission of RA is expressly prohibited. RA reserves the right
to take any and all necessary action to preserve all of its rights, title, and interest in and to these marks and patents.

The views and opinions expressed are those of the author and not necessarily those of RA. The opinions are subject to change without notice.
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