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Each year, Dimensional analyzes returns

from a large sample of US-based mutual funds.
Our objective is to assess the performance of
mutual fund managers relative to benchmarks:

This year's study updates results through
2020.The evidence shows that a majority
of fund managers in the sample failed to
deliver benchmark-beating returns after costs.

We believe that the results of this research
provide a strong case for relying on market
prices when making investment decisions.

* In the study results, “benchmark” refers to the primary prospectus benchmark used to evaluate the performance
of each respective mutual fund in the sample where available. See Data Appendix for additional information.



SURVEYING THE LANDSCAPE

US-Based Mutual Funds, 2020

Number of equity and fixed income funds as of December 31, 2020

4,279 TOTAL
1,043
International
Equities
1,833
US Equities
Number of US-domiciled funds in the sample as of December 31, 2020. International equities
include non-US developed and emerging markets funds.
Assets Under Management
In USD (billions), 2001-2020
12,000 $10,902 TOTAL
8,000
$2,299
International
Equities
4,000 $5,253
US Equities
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Total value of assets in the sample over the past 20 years. Numbers may not sum due to rounding.

Past performance is no guarantee of future results. See Data Appendix for more information.



The global financial markets process millions of trades
worth hundreds of billions of dollars each day. These
trades reflect the viewpoints of buyers and sellers who
are investing their capital. Using these trades as inputs,
the market functions as a powerful information-processing
mechanism, aggregating vast amounts of dispersed
information into prices and driving them toward fair
value. Investors who attempt to outguess prices are
pitting their knowledge against the collective wisdom

of all market participants.

So, are investors better off relying on market prices or

searching for mispriced securities?

Mutual fund industry performance offers one test of

the market's pricing power. If markets do not effectively
incorporate information into securities prices, then
opportunities may arise for professional managers to
identify pricing “mistakes” and convert them into higher
returns. In this scenario, we might expect to see many
mutual funds outperforming benchmarks. But the

evidence suggests otherwise.

Across thousands of funds covering a broad range of
manager philosophies, objectives, and styles, a majority
of the funds evaluated did not outperform benchmarks
after costs. These findings suggest that investors can

rely on market prices.

Let's consider the details.

As of December 31, 2020, the
sample evaluated in this study
contained 4,279 US-based mutual
funds. Collectively, these funds
managed more than $10.9 trillion

in shareholder wealth.



DISAPPEARING FUNDS

Few Mutual Funds Have Survived and Outperformed
Performance periods ending December 31, 2020

3,082 Beginning

EQUITY 10 YEARS
0/
FUNDS 23% 6A
i Survivors
Winners
3,061 Beginning
15 YEARS
0
20% g 5 %
Winners urvivors
2,903 Beginning
20 YEARS
0
19% : iy
Winners urvivors
S 1,463 Beginning
FIXED 10 YEAR
0y
INCOME 31% 7 "
FUNDS Winners Survivors
1,635 Beginning
15 YEARS
()
17% 5A
Winners Survivors
1,779 Beginning
20 YEARS
0y
11% . 46
Winners urvivors

The sample includes funds at the beginning of the 10-, 15-, and 20-year periods ending December 31, 2020.
Survivors are funds that had returns for every month in the sample period. Winners are funds that survived
and outperformed their benchmark over the period.

Past performance is no guarantee of future results. See Data Appendix for more information.



The size of the mutual fund landscape can obscure the
fact that many funds disappear each year, often due to

poor investment performance.

Investors may be surprised by how many mutual funds
disappear over time. More than half of the equity and

fixed income funds were no longer available after 20 years.

Including these non-surviving funds in the sample is an
important part of assessing mutual fund performance
because it offers a more complete view of the fund universe
and possible outcomes at the time of fund selection. The
evidence suggests that only a low percentage of funds in
the original sample were “winners”—defined as those that

both survived and outperformed benchmarks.

Survival and outperformance
rates were low. For the 20-year
period through 2020, 19% of
equity funds and 11% of fixed
income funds survived and

outperformed their benchmarks.



THE SEARCH FOR PERSISTENCE

EQUITY
FUNDS

FIXED
INCOME
FUNDS

A Fund’s Past Performance Is Not Enough to Predict Future Results

Percentage of funds that were top-quartile performers in consecutive five-year periods

TOP
25%

PREVIOUS
5 YEARS

TOP
25%

PREVIOUS
5 YEARS

2006-2010 | 2%
20072011 | 9
2008-2012 | 14

2009-2013 | DD 14%

2010-2014 | 19
20112015 [ 0
20122016 | 0%
20132017 | 23’
20142018 [ -
20152019 |
20162020 | -

FOLLOWING 21% 100%
5 YEARS AVERAGE

20062010 [ 26%

20072011 [ 28%

20082012 [ 34%
2009-2013 [ 6%

20102014 [ 24%

20112015 [ 24%

2012201 [ 26%

20132017 | 0%
2014208 [ 8%
20152019 [ 43%
20162020 [ 0%

FOLLOWING 30% 100%
5 YEARS AVERAGE

At the end of each year, funds are sorted within their category based on their five-year total return. The tables
show the percentage of funds in the top quartile of five-year performance that ranked in the top quartile
of performance over the following five years. Example in upper chart (2016-2020): For equity funds ranked

in the top quartile of performance in their category in the previous period (2011-2015), only 27% also ranked
in the top quartile in the subsequent period (2016-2020).

Past performance is no guarantee of future results. See Data Appendix for more information.



Most funds in the top quartile

Some investors select mutual funds based only on past of past five-year returns did

returns. But sometimes good track records happen by not repeat their top-quartile
chance, and short-term outperformance fails to repeat. ranking over the following five

years. Over the periods studied,

The exhibit shows that among funds ranked in the top ¢ il st §
op-quartile persistence o

quartile based on previous five-year returns, a minority )
five-year performers averaged
21% for equity funds and 30%

for fixed income funds.

also ranked in the top quartile of returns over the following
five-year period. This lack of persistence casts further
doubt on the ability of managers to consistently gain

an informational advantage on the market.

Some fund managers might be better than others, but
track records alone may not provide enough insight to
identify management skill. Stock and bond returns contain
a lot of noise, and impressive track records may result from
good luck. The assumption that strong past performance
will continue often proves faulty, leaving many

investors disappointed.



THE IMPACT OF COSTS

EQUITY
FUNDS

FIXED
INCOME
FUNDS

High Costs Can Reduce Performance
Percentage of winners and losers based on expense ratios

10 YEARS 15 YEARS 20 YEARS
32 3 3
26 : 27
18 : 18
aW 8 : 7
vi
69 74 % 68 73 0
92 93
Median
Expense : :
Ratio (%) 076 100 118 148 081 105 126 1.61 084 112 134 178
Low Med. Med. High Low Med. Med. High Low Med. Med. High
Low High : Low  High : Low High
10 YEARS 15 YEARS . 20 YEARS
39 :
24 :
19 19 8 : 19 13 12 8
o :
- | I
76 :
81 81 9 81 87 88 92
Median :
Expense : :
Ratio (%) 047 063 076 0.97 0.49 066 080 1.00 052 070 086 1.05
Low Med. Med. High Low Med. Med. High Low Med. Med. High
Low High : Low High : Low High

The sample includes funds at the beginning of the 10-, 15-, and 20-year periods ending December 31, 2020. Funds are
sorted into quartiles within their category based on average expense ratio over the sample period. The chart shows the
percentage of winner and loser funds by expense ratio quartile for each period. Winners are funds that survived and
outperformed their benchmark over the period. Losers are funds that either did not survive or did not outperform their
respective benchmark.

Past performance is no guarantee of future results. See Data Appendix for more information.



Why do so many funds underperform? A major factor
is high costs, which reduce an investor’s net return and

increase the hurdle for a fund to outperform.

All mutual funds incur costs. Some costs, such as expense
ratios, are easily observed, while others, including trading
costs, are more difficult to measure. The question is not

whether investors must bear some costs, but whether the
costs are reasonable and indicative of the value added by

a fund manager’s decisions.

Let's consider how one type of explicit cost—expense
ratios—can impact fund performance. Our research shows
that mutual funds with the highest expense ratios had the
lowest rates of outperformance. Especially for longer
horizons, the cost hurdle becomes too high for most funds

to overcome.

High fees can contribute to underperformance because
the higher a fund’s costs, the higher its return must be to
outperform its benchmark. Therefore, investors may be
able to increase the odds of a successful investment

experience by avoiding funds with high expense ratios.

Funds with higher average
expense ratios had lower rates of
outperformance. For the 20-year
period through 2020, 7% of the
highest-cost equity funds and 8% of
the highest-cost fixed income funds

outperformed their benchmarks.



COSTLY TURNOVER

EQUITY
FUNDS

High Trading Costs Also Impact Returns

Percentage of winners and losers based on turnover

10 YEARS 15 YEARS 20 YEARS
30 32 36
27
24 23
20 17 15
15 1n 1"
AW
vi
68 64
03
76 77
5 g 89
Median
Turnover (%) 21.3  43.0 67.7 1128 260 527 77.8 1287 283 560 835 140.0
Low Med. Med. High Low Med. Med. High Low Med. Med. High
Low  High Low High Low  High

The sample includes equity funds at the beginning of the 10-, 15-, and 20-year periods ending December 31, 2020.
Funds are sorted into quartiles within their category based on average turnover during the sample period. The
chart shows the percentage of winner and loser funds by turnover quartile for each period. Winners are funds
that survived and outperformed their benchmark over the period. Losers are funds that either did not survive

or did not outperform their respective benchmark.

Past performance is no guarantee of future results. See Data Appendix for more information.



Other activities can add substantially to a mutual fund’s
overall cost burden. Equity trading costs, such as brokerage
fees, bid-ask spreads,’ and price impact, can be just as
large as a fund’s expense ratio. Trading costs are difficult
to observe and measure. Nonetheless, they impact a
fund's return—and the higher these costs, the higher the

outperformance hurdle.

Among equity funds, portfolio turnover can offer a rough
proxy for trading costs.? Turnover varies dramatically
across equity funds, reflecting many different management
styles. Managers who trade frequently in their attempts to
add value typically incur greater turnover and higher

trading costs.

Although turnover is just one way to approximate trading
costs, the study indicates that funds with higher turnover
are more likely to underperform their benchmarks. The
reason is that excessive turnover creates higher trading

costs, which can detract from returns.

For all periods examined,
equity funds in the highest
average turnover quartile
had the lowest rates of
outperformance. For the
20-year period through 2020,
11% of the highest-turnover

funds outperformed.

1. Bid-ask spread is the difference between the highest price a buyer is willing to pay for an asset and the lowest price

for which a seller is willing to sell it.

2. Fixed income funds are excluded from the analysis because turnover is not a good proxy for fixed income trading costs.



SUMMARY

The performance of US mutual
funds illustrates the power of
market prices. For the periods
examined, the research

shows that:

® Outperforming funds were

in the minority.

e Strong track records failed

to persist.

® High costs and excessive
turnover may have contributed

to underperformance.

The results of this study suggest that investors are best
served by relying on market prices. Investment approaches
based on a manager’s efforts to outguess market prices
have resulted in underperformance for the vast majority
of mutual funds.

We believe the research highlights an important
investment principle: The capital markets do a good
job of pricing securities, which intensifies a fund’s
challenge to beat its benchmark and other market
participants. When fund managers charge high fees
and trade frequently, they must overcome high cost
barriers as they try to outperform the market.

Despite the evidence, many investors continue searching
for winning mutual funds and look to past performance
as the main criterion for evaluating a manager's future
potential. In their pursuit of returns, many investors
surrender performance to high fees, high turnover,

and other costs of owning mutual funds.

Choosing a long-term winner involves more than
seeking out funds with a successful track record, as
past performance offers no guarantee of a successful
investment outcome in the future. Moreover, looking
at past performance is only one way to evaluate

a manager.

In the end, investors should consider other aspects of

a mutual fund, such as underlying investment philosophy,
robustness in portfolio design, and efficiency in portfolio
management and trading, all of which are important in
delivering a good investment experience and, ultimately,
helping investors achieve their goals.

Past performance is no guarantee of future results. See Data Appendix for more information.



Data Appendix

Data Sample

US-domiciled, non-Dimensional open-end mutual fund data provided by Morningstar. Dimensional fund data is provided by the fund accountant. Beginning
sample includes funds as of the start of the sample period. Dimensional funds or subadvised funds whose access is or previously was limited to certain investors
are excluded. Index funds, load-waived funds, and funds of funds are excluded from the sample.

Methodology

Surviving funds are those with return observations for every month of the sample period. Each fund is evaluated relative to its primary prospectus benchmark.
Where the full series of primary prospectus benchmark returns is unavailable, non-Dimensional funds are instead evaluated relative to their Momingstar category
index. Outperformers are funds that survived the sample period and whose cumulative net return over the period exceeded that of their respective benchmark.
We aggregate funds with multiple share classes to the strategy level.

Morningstar Categories

Equity fund sample includes the following Morningstar historical categories: Diversified Emerging Markets, Europe Stock, Foreign Large Blend, Foreign Large
Growth, Foreign Large Value, Foreign Small/Mid Blend, Foreign Small/Mid Growth, Foreign Small/Mid Value, Global Real Estate, Japan Stock, Large Blend, Large
Growth, Large Value, Mid-Cap Blend, Mid-Cap Growth, Mid-Cap Value, Miscellaneous Region, Pacific/Asia ex-Japan Stock, Real Estate, Small Blend, Small Growth,
Small Value, World Large Stock, and World Small/Mid Stock. Fixed income fund sample includes the following Morningstar historical categories: Corporate Bond,
High Yield Bond, Inflation-Protected Bond, Intermediate Core Bond, Intermediate Core-Plus Bond, Intermediate Government, Long Government, Muni California
Intermediate, Muni California Long, Muni Massachusetts, Muni Minnesota, Muni National Intermediate, Muni National Long, Muni National Short, Muni New
Jersey, Muni New York Intermediate, Muni New York Long, Muni Ohio, Muni Pennsylvania, Muni Single State Intermediate, Muni Single State Long, Muni Single
State Short, Muni Target Maturity, Short Government, Short-Term Bond, Target Maturity, Ultrashort Bond, World Bond, and World Bond-USD Hedged.

Index Data Sources

Index data provided by Bloomberg Barclays, MSCI, Russell, FTSE Fixed Income LLC, and S&P Dow Jones Indices LLC. Bloomberg Barclays data provided by Bloomberg.
MSCl data © MSCI 2021, all rights reserved. Frank Russell Company is the source and owner of the trademarks, service marks, and copyrights related to the Russell
Indexes. FTSE fixed income indices © 2021 FTSE Fixed Income LLC. All rights reserved. S&P data © 2021 S&P Dow Jones Indices LLC, a division of S&P Global.
All rights reserved.

Indices are not available for direct investment. Their performance does not reflect the expenses associated with management of an actual portfolio.

UNITED STATES: Consider the investment objectives, risks, and charges and expenses of the Dimensional funds carefully before investing.
For this and other information about the Dimensional funds, please read the prospectus carefully before investing. Prospectuses are
available by calling Dimensional Fund Advisors collect at (512) 306-7400 or at us.dimensional.com. Dimensional funds are distributed
by DFA Securities LLC.

Dimensional Fund Advisors LP is an investment advisor registered with the Securities and Exchange Commission.

CANADA: Published March 2021. These materials have been prepared by Dimensional Fund Advisors Canada ULC, manager of the Dimensional funds. This
information is provided for educational purposes only and should not be construed as investment advice or an offer of any security for sale. The information
provided in this presentation has been compiled from sources believed to be reliable and current, but accuracy should be placed in the context of the underlying

assumptions. Commissions, trailing commissions, management fees, and expenses all may be associated with mutual fund investments.
Please read the prospectus before investing. Indicated rates of return include historical annual compounded total returns that reflect
changes in value and reinvestment of all dividends 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. To obtain further information regarding the Dimensional funds, please visit ca.dimensional.com.

Mutual fund investment values will fluctuate, and shares, when redeemed, may be worth more or less than original cost. Diversification
neither assures a profit nor guarantees against a loss in a declining market. There is no guarantee investment strategies will be successful.
Past performance is no guarantee of future results.

Dimensional Fund Advisors LP, DFA Securities LLC, and Dimensional Fund Advisors Canada ULC are separate but affiliated entities. Dimensional Fund Advisors Canada ULC
has certain provincial registrations, and the other Dimensional entities are not registered resident investment fund managers or portfolio managers in Canada.
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