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How Diversification Impacts Investment
Outcomes: A Case Study on Global Large Caps
Research shows that a focus on small cap, low relative
price, and high profitability stocks can increase expected
returns.1 While realized premiums may differ from
expectations, robust strategy design can increase the
likelihood of outperforming the market. The probability
of outperformance is influenced by a few variables,
including how much a strategy is focused on the
premiums and the volatility of the premiums. A third
important driver for the reliability of outperformance,
and the focus of this column, is the level of diversification.
How does diversification impact the reliability of
outperformance? To illustrate, consider a group of
securities with similar characteristics that are expected
to deliver a premium. While these securities may have
similar expected returns, they are unlikely to contribute
equally to the realization of that premium. Rather,
research shows that premiums are often delivered by
a subset of stocks.2 The challenge for investors is that
there is no reliable way to predict which securities
will deliver the premium in a given period. Therefore,
investment solutions forfeiting broad diversification may
miss out on the very stocks that deliver the premiums.

As documented by Dai (2016), for a given level of
expected outperformance, broader diversification
has led to greater reliability of outperformance within
US stocks. The purpose of this study is to expand the
analysis to a global investment set.
To analyze the relation between diversification level
and reliability of outperformance, we simulated global
large cap portfolios with varying numbers of holdings.
These portfolios pursue higher expected returns by
overweighting stocks with lower market capitalization,
lower relative price, and higher profitability.3 The fully
diversified portfolio, represented by the Dimensional
All Country World Adjusted Large 1 Index, had 2,637
names on average. As shown in Exhibit 1, emphasizing
the premiums led the Dimensional All Country World
Adjusted Large 1 Index to outperform the MSCI All
Country World Index by 80 basis points annualized
(8.42% vs. 7.62%) from January 1994–December 2017.
The average monthly return difference of six basis
points was statistically reliable (with a t-stat of 3.36).
We simulated less diversified portfolios through
sampling from the global large cap universe.4 These

1. Fama and French (1992, 1993, 2006), Novy-Marx (2013), and O’Reilly and Rizova (2013).
2. Fama and French (2007).
3. Profitability is measured as operating income before depreciation and amortization minus interest expense scaled by book.
4. The global large cap universe, as defined by Dimensional, is all stocks included in the Dimensional All Country World Adjusted Large 1 Index.
See “Index Description” for description of Dimensional index data. See “Important Information about Simulations” for a description of the
methodology used to simulate the sample portfolios.

DIMENSIONAL FUND ADVISORS

2

Exhibit 1: Summary Statistics of Dimensional All Country World Adjusted Large 1 Index and MSCI All Country
World Index (gross div.), January 1994–December 2017
Annualized
Return

Annualized
Standard
Deviation

Average
Monthly
Return

t-Stat of
Return
Differences

Annualized
Tracking
Error

Monthly
Correlation

Dimensional All Country World
Adjusted Large 1 Index

8.42%

14.82%

0.77%

3.36

1.07%

0.9974

MSCI All Country World Index
(gross div.)

7.62%

14.90%

0.71%

—

—

—

Indices are not available for direct investment. See “Index Description” for description of Dimensional index data. MSCI data © MSCI 2018, all rights reserved.

Past performance is not a guarantee of future results.
sampled portfolios on average hold 50, 200, 500,
and 1,000 names and by construction have the same
exposure to the premiums as the Dimensional All
Country World Adjusted Large 1 Index. This helps isolate
the effects of diversification on performance reliability.

71.9%. The difference in reliability was even more
pronounced for longer investment horizons. For the
same change in diversification level over a five-year
horizon, the probability of outperformance increases
from 63.5% to 91.9%.

Exhibit 2 illustrates the impact of diversification
on the probability of outperforming the market
benchmark (MSCI ACWI) over differing investment
horizons.5 By construction, the sampled portfolios
have the same average excess return as the fully
diversified portfolio across all diversification levels.
However, the probability of outperformance increases
substantially across all investment horizons as the
coverage grows from 50 stocks to full coverage.
Over a one-year horizon, a portfolio with 50 stocks
has a 56.2% probability of outperforming. For the
full coverage portfolio, the probability increases to

Examining the lower tail of the distribution of
excess returns is another way to see how the reliability
of investment outcomes improves with increasing
diversification. As shown in Exhibit 3, as the portfolios
become more diversified, the 25th percentile of excess
returns becomes less negative. For example, the 25th
percentile of excess returns for the one-year investment
horizon increases markedly from –2.19% to –0.06% as
diversification increases from 50-stock sampled portfolios
to the full coverage index. Hence, diversification may
meaningfully mitigate the underperformance that
investors might experience relative to the benchmark.

Exhibit 2: Estimated Probability of Outperforming the MSCI ACWI (gross div.) over Various Investment Horizons
for Simulated Global Large Cap Portfolios with Different Diversification Levels
Probability of Outperforming MSCI ACWI (gross div.)
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60%

70%
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86%

500

76%

1,000

84%

2,637 (Full Coverage)

89%

92%

63%
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Sample portfolios (50, 200, 500, and 1,000) constructed using simulated data and do not represent live strategies managed by Dimensional Fund Advisors LP
or any of its affiliates. “2,637 (Full Coverage)” represented by the Dimensional All Country World Adjusted Large 1 Index. See “Index Descriptions” for
description of Dimensional index data. See also “Important Information about Estimated Probability and Simulations”.

Past performance, including simulated performance, is not a guarantee of future results. The projections or other information
generated by bootstrapped samples regarding the likelihood of various investment outcomes are hypothetical in nature, do not reflect
actual investment results, and are not guarantees of future results. Results will vary with each use and over time.

5. See “Important Information about Simulations” for description of simulation methodology.
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Exhibit 3: 25th Percentile of the Return Distribution in Excess of the MSCI ACWI (gross div.) over Various
Investment Horizons for Simulated Global Large Cap Portfolios with Different Diversification Levels
50

1.0%
0.5%
0.09%

0.0%
–0.5%

–0.37%

–0.18% –0.06%

0.25%

500

0.04%

1,000

0.24%

2,637 (Full Coverage)

0.32%

0.37%

–0.18%
–0.66%

–0.81%

–1.0%

0.19%

200

–1.06%

–1.5%
–2.0%
–2.5%

–2.19%
1 Year

3 Years

5 Years

Sample portfolios (50, 200, 500, and 1,000) constructed using simulated data and do not represent live strategies managed by Dimensional Fund Advisors LP or any
of its affiliates. See “Important Information about Simulations.” “2,637 (Full Coverage)” represented by the Dimensional All Country World Adjusted Large 1 Index.
See “Index Description” for description of Dimensional index data. MSCI data © MSCI 2018, all rights reserved. Indices are not available for direct investment.

Past performance, including simulated performance, is not a guarantee of future results.
Exhibit 4 sheds light on the driving force behind the
changes in performance reliability. While there is a slight
reduction in volatility as the number of securities held
in portfolios increases, the reduction in tracking error vs.
the benchmark is much more pronounced. Annualized
tracking error falls from 4.12% for 50-stock portfolios
to 1.07% when holding the full universe.
These results suggest that while a portfolio must deviate
from the market to outperform, not all deviations provide
higher expected returns. In this study, the tracking
error due to the pursuit of premiums is associated

with higher expected return (as in the case of the
Dimensional All Country World Adjusted Large 1 Index),
but the additional tracking error due to sampling is not.
In other words, reducing unnecessary tracking error
through broad diversification may meaningfully improve
the reliability of capturing the premiums.
Empirical results for the global equity universe paint
a clear picture of the benefits of diversification. While
the appropriate level of diversification should always
be considered within the context of a strategy’s goal,
broad diversification combined with long-term investing

Exhibit 4: Average Annualized Volatility and Tracking Error of Simulated Global Large Cap Portfolios
with Different Diversification Levels
Annualized Volatility

Annualized Tracking Error vs. MSCI ACWI (gross div.)
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14.83%

14.82%

15%

4%

4.12%

3%
10%
5%
0%

2.15%

2%

1.50%

1.23%

1%
50

200

500

1,000

2,637
(Full Coverage)

0%

50

200

500
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1.07%
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Sample portfolios (50, 200, 500, and 1,000) constructed using simulated data and do not represent live strategies managed by Dimensional Fund Advisors LP or any
of its affiliates. See “Important Information about Simulations.” “2,637 (Full Coverage)” represented by the Dimensional All Country World Adjusted Large 1 Index.
See “Index Description” for description of Dimensional index data. MSCI data © MSCI 2018, all rights reserved. Indices are not available for direct investment.

Past performance, including simulated performance, is not a guarantee of future results.
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plays a key role in improving the reliability of investment
outcomes. Diversification also provides the benefit
of increased portfolio flexibility. These are all critical
contributors to the success of an investment strategy.
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INDEX DESCRIPTION
Dimensional All Country World Adjusted Large 1 Index

Targets large cap securities in the eligible markets with
an emphasis on companies with smaller capitalization,
lower relative price, and higher profitability. Profitability
is measured as operating income before depreciation
and amortization minus interest expense scaled by book.
The index is rebalanced semi-annually. Countries
currently included are Australia, Austria, Belgium, Brazil,
Canada, Chile, China, Colombia, Czech Republic,
Denmark, Finland, France, Germany, Greece, Hong
Kong, Hungary, India, Indonesia, Ireland, Israel, Italy,
Japan, Malaysia, Mexico, New Zealand, Norway,
Philippines, Poland, Portugal, Russia, Singapore,
South Africa, South Korea, Spain, Sweden, Switzerland,
Taiwan, Thailand, The Netherlands, Turkey, United
Kingdom, United States. Exclusions: REITs and
investment companies. Source: Bloomberg.

Fama, Eugene F. and Kenneth R. French. 2006.
“Profitability, Investment and Average Returns,”

The Dimensional indices have been retrospectively

Journal of Financial Economics 82.3: 491–518.

calculated by Dimensional Fund Advisors LP and
did not exist prior to their index inceptions dates.

Fama, Eugene F. and Kenneth R. French. 2007.

Accordingly, results shown during the periods

“Migration,” Financial Analysts Journal, vol. 63,

prior to each index’s index inception date do not

no. 3: 48–58.

represent actual returns of the index. Other periods
selected may have different results, including losses.

Novy-Marx, Robert. 2013. “The Other Side of Value:

Backtested index performance is hypothetical

The Gross Profitability Premium,” Journal of Financial

and is provided for informational purposes only

Economics 108.1: 1–28.

to indicate historical performance had the index
been calculated over the relevant time periods.

O’Reilly, Gerard and Savina Rizova. 2013. “Expected

Backtested performance results assume the

Profitability: A New Dimension of Expected Returns,”

reinvestment of dividends and capital gains.

Dimensional Fund Advisors’ Quarterly Institutional
Review 9, no. 1: 4–7.

The Dimensional and Fama/French Indices reflected
above are not “financial indices” for the purpose of
the EU Markets in Financial Instruments Directive
(MiFID). Rather, they represent academic concepts
that may be relevant or informative about portfolio
construction and are not available for direct investment
or for use as a benchmark. Their performance
does not reflect the expenses associated with the
management of an actual portfolio. Index returns
are not representative of actual portfolios and do
not reflect costs and fees associated with an actual
investment. Actual returns may be lower.
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Methodology: The 50, 200, 500, and 1,000 sample

IMPORTANT INFORMATION ABOUT
ESTIMATED PROBABILIT Y

portfolios were constructed by bootstrapping stocks from

The probability of outperforming the MSCI All Country

the global large cap universe—the greater the number

World Index (gross div.) for sampled global large

of draws, the more diversified the resulting portfolios are

cap portfolios with different diversification levels and

in terms of the average number of unique names. The

over various investment horizons based on 50,000

portfolios are rebalanced semi-annually and maintain

bootstraps. The sample period was from January 1994–

the same tilts toward the size, value, and profitability

December 2017. The sampled portfolios were formed

premiums as the Dimensional All Country World Adjusted

by bootstrapping stocks from the global large cap

Large 1 Index, on average. Hypothetical performance is

universe—the greater the number of draws, the more

measured by annualized compound returns relative to

diversified the resulting portfolios are in terms of the

the MSCI All Country World Index (gross div.).

average number of unique names. MSCI data © MSCI
2018, all rights reserved. Indices are not available for

Simulations are based on model/backtested

direct investment.

performance achieved with benefit of hindsight.
These results are hypothetical, are not representative

The following persons listed as references are employees

of indices, actual investments, or actual strategies

of Dimensional Investment LLC, a subsidiary of

managed by Dimensional, and do not reflect costs

Dimensional Fund Advisors LP: Gerard O’Reilly, Savina

and fees associated with an actual investment.

Rizova, and Wei Dai.

The securities in the model may differ significantly
from those in client accounts. Model performance
may not reflect the impact that economic and market
factors might have had on the advisor’s decision
making if the advisor had been actually managing
client money. Past performance, including simulated
performance, is no guarantee of future results.
The simulated performance is “gross performance,”
which includes the reinvestment of dividends and
other earnings but does not reflect the deduction
of investment advisory fees and other expenses.
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FOR PROFESSIONAL USE ONLY. NOT FOR USE WITH THE PUBLIC.
The information in this document is provided in good faith without any warranty and is intended for the recipient’s background information only. It
does not constitute investment advice, recommendation, or an offer of any services or products for sale and is not intended to provide a sufficient basis
on which to make an investment decision. It is the responsibility of any persons wishing to make a purchase to inform themselves of and observe all
applicable laws and regulations. Unauthorized copying, reproducing, duplicating, or transmitting of this document is strictly prohibited. Dimensional
accepts no responsibility for loss arising from the use of the information contained herein. All figures contained within the material are in USD.
“Dimensional” refers to the Dimensional separate but affiliated entities generally, rather than to one particular entity. These entities are Dimensional
Fund Advisors LP, Dimensional Fund Advisors Ltd., DFA Australia Limited, Dimensional Fund Advisors Canada ULC, Dimensional Fund Advisors Pte. Ltd.,
Dimensional Japan Ltd., and Dimensional Hong Kong Limited. Dimensional Hong Kong Limited is licensed by the Securities and Futures Commission to
conduct Type 1 (dealing in securities) regulated activities only and does not provide asset management services.
Eugene Fama and Ken French are members of the Board of Directors of the general partner of, and provide consulting services to, Dimensional Fund
Advisors LP. Robert Novy-Marx provides consulting services to Dimensional Fund Advisors LP.
UNITED STATES: This document is issued by Dimensional Fund Advisors LP, an investment advisor registered with the US Securities and Exchange
Commission under the Investment Advisers Act of 1940, as amended. This information is provided for registered investment advisors and institutional
investors and is not intended for public use.
CANADA: This document is issued by Dimensional Fund Advisors Canada ULC for registered investment advisors, dealers, and institutional investors and
is not intended for public use. Commissions, trailing commissions, management fees, and expenses all may be associated with mutual fund investments.
Please read the prospectus before investing. Unless otherwise noted, any indicated total rates of return reflect the historical annual compounded total
returns including changes in share or unit value and reinvestment of all dividends or other distributions and do not take into account sales, redemption,
distribution, or optional charges or income taxes payable by any security holder that would have reduced returns. Mutual funds are not guaranteed, their
values change frequently, and past performance may not be repeated. The other Dimensional entities referenced herein are not registered resident
investment fund managers or portfolio managers in Canada.
AUSTRALIA: In Australia, this material is provided by DFA Australia Limited (AFSL 238093). It is provided for financial advisors and wholesale investors
for information only and is not intended for public use. No account has been taken of the objectives, financial situation or needs of any particular
person. Accordingly, to the extent this material constitutes general financial product advice, investors should, before acting on the advice, consider the
appropriateness of the advice, having regard to the investor’s objectives, financial situation and needs. Any opinions expressed in this publication reflect
our judgment at the date of publication and are subject to change.
WHERE ISSUED BY DIMENSIONAL FUND ADVISORS LTD.
UNITED KINGDOM: Issued by Dimensional Fund Advisors Ltd. (DFAL), 20 Triton Street, Regent’s Place, London, NW1 3BF. DFAL is authorised and regulated
by the Financial Conduct Authority (FCA). Directed only at professional clients as defined by the rules of the FCA or within the meaning of Markets in
Financial Instruments Directive (MiFID) (2014/65/EU). Information and opinions presented in this material have been obtained or derived from sources
believed by DFAL to be reliable and DFAL has reasonable grounds to believe that all factual information herein is true as at the date of this document.
GERMANY: Issued by Dimensional Fund Advisors Ltd. (DFAL), 20 Triton Street, Regent’s Place, London, NW1 3BF. DFAL is authorised and regulated by
the Financial Conduct Authority and permitted to provide its regulated activities on the basis of a European passport cross border into Germany under
the supervision of the German Financial Services Supervisory Authority (BaFin) – BaFin registration No. 120215. This document is directed exclusively
at recipients who are professional customers as defined in the Securities Trading Act (“WpHG”) or who are otherwise eligible as professional customers
under the WpHG.
NETHERLANDS: Issued by Dimensional Fund Advisors Ltd. (DFAL), 20 Triton Street, Regent’s Place, London, NW1 3BF. DFAL is authorised and regulated
by the Financial Conduct Authority and permitted to provide its regulated activities on the basis of a European passport cross border into the Netherlands.
In addition, DFAL has a branch office in the Netherlands, which is subject to limited Dutch regulation and supervision by the Dutch Authority for the
financial markets (Autoriteit Financiële Markten). DFAL is registered in the trade register of the Dutch Chamber of Commerce under number 56245629.
DFAL issues information and materials in English and may also issue information and materials in certain other languages. The recipient’s continued
acceptance of information and materials from DFAL will constitute the recipient’s consent to be provided with such information and materials, where
relevant, in more than one language.
RISKS
Diversification does not eliminate the risk of market loss.
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JAPAN: Provided for institutional investors only. This document is deemed to be issued by Dimensional Japan Ltd., which is regulated by the Financial
Services Agency of Japan and is registered as a Financial Instruments Firm conducting Investment Management Business and Investment Advisory and
Agency Business. This material is solely for informational purposes only and shall not constitute an offer to sell or the solicitation to buy securities or enter
into investment advisory contracts. The material in this article and any content contained herein may not be reproduced, copied, modified, transferred,
disclosed, or used in any way not expressly permitted by Dimensional Japan Ltd. in writing. All expressions of opinion are subject to change without notice.
Dimensional Japan Ltd. Director of Kanto Local Financial Bureau (Financial Instruments firms) No. 2683 Membership: Japan Investment
Advisers Association
HONG KONG: For licensed financial advisor use only. This document is deemed to be issued by Dimensional Fund Advisors Pte. Ltd., which holds
a capital markets services license for fund management and operates as an exempt financial adviser under Singapore law serving accredited and
institutional investors as defined under the Singapore Securities and Futures Act.
This document should not be forwarded to prospective investors. For use by licensed financial advisors only in Hong Kong solely for internal training and
educational purposes and not for the purpose of inducing, or attempting to induce, such financial advisors to make an investment. Not for use with the public.
Unauthorized copying, reproducing, duplicating, or transmitting of this material is prohibited. This document and the distribution of this document is not
intended to constitute and do not constitute an offer or an invitation to offer to the Hong Kong public to acquire, dispose of, subscribe for or underwrite
any securities, structured products or related financial products or instruments nor investment advice thereto. Any opinions and views expressed herein
are subject to change. Neither Dimensional Fund Advisors Pte. Ltd. nor its affiliates shall be responsible or held responsible for any content prepared by
financial advisors.
SINGAPORE: For licensed or exempt financial advisor use only. This document is deemed to be issued by Dimensional Fund Advisors Pte. Ltd., which
holds a capital markets services license for fund management and operates as an exempt financial adviser under Singapore law serving accredited and
institutional investors as defined under the Singapore Securities and Futures Act.
This document has not been filed with the Monetary Authority of Singapore and should not be forwarded to prospective investors. For use by licensed or
exempt financial advisors only in Singapore for internal training and educational purposes and not for the purpose of inducing, or attempting to induce,
such financial advisors to make an investment. Not for use with the public.
This information should not be considered investment advice or an offer of any security for sale. All information is given in good faith and without
any warranty and is not intended to provide professional, investment, or any other type of advice or recommendation and does not take into account
the particular investment objectives, financial situation, or needs of individual recipients. Dimensional Fund Advisors Pte. Ltd. does not accept any
responsibility and cannot be held liable for any person’s use of or reliance on the information and opinions contained herein. Neither Dimensional
Fund Advisors Pte. Ltd. nor its affiliates shall be responsible or held responsible for any content prepared by financial advisors.
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