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Investors often look for signals indicating whether it's a good time to get into or out of
the market. Market valuation measures, such as the cyclically adjusted price-to-earnings
(CAPE) ratio’ of Campbell and Shiller (1998), are frequently portrayed as indicators to
assess whether the stock market's expected return has increased or decreased. Despite
the attention market valuation measures continue to receive, we do not observe
compelling evidence these indicators are useful for investors’ asset allocation decisions.

WHAT'S IN A VALUATION RATIO

Theoretical and empirical research has documented that valuation ratios have
information about differences in expected returns across stocks. For example, we
observe a value premium when sorting stocks on price-to-book ratios. Ample evidence
suggests emphasizing stocks with low price-to-book ratios has been a reliable approach
for investors seeking outperformance vs. the market over the long haul .’

So, if differences in valuation ratios are useful in identifying differences in expected
returns across stocks, why are they not useful for timing the equity premium? To answer
this, we can start with what price changes convey. A stock’s price represents the value of
a company'’s expected future cash flows discounted back to the present. So low
valuations can result from low expectations of future cash flows, high discount rates, or a
mix of the two.

If the market's aggregate price-to-book level increases due to a decrease in discount
rates, the implication is lower expected returns going forward. However, it's not possible
to cleanly isolate cash flow and discount rate effects from the data. This poses a major
challenge to identifying changes in expected returns using valuation measures.

Despite this hurdle, some studies assert that long-horizon returns are predictable based
on current market valuations. One such valuation measure, the CAPE ratio, has
historically been negatively correlated with stock market returns. For example, a
regression of 10-year US real stock returns on the CAPE ratio using data from 1871-2020
produces a slope coefficient of =0.004. This implies a 0.04% drop in the expected 10-year
real return for every 0.1 increase in the CAPE ratio.
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Exhibit 1

Anyone's Guess

CAPE ratio and
predicted 10-year real
stock return, 1871-2020
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Exhibit 1 shows the CAPE's 10-year real return prediction® through time, from 1871
through 2020. Recent fanfare around market valuations would seem to be merited by the
current CAPE level, which portends a negative annualized real return for the next
decade. But the CAPE’s negative return prediction as of January 2018 is off to a rough
start considering the first 3.5 years (through June 2021) delivered an annualized real
return of 11.75%.*
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Past performance, including hypothetical performance, is no guarantee of future results.

The predicted 10-Year annualized real stock return is estimated from the regression intercept (a) and slope
coefficient (B) of past 10-year annualized real returns on the CAPE ratio. Regression results are based on rolling 10-
year windows using monthly data. Rolling multiyear periods overlap. The sample period is January 1871 to December
2020. Data for regressions of real returns on CAPE ratio are from Robert Shiller’s website, available
at www.econ.yale.edu/~shiller/

data.htm.

While actual returns are uncertain, it is unlikely the expected return of the stock market
can be negative. Investors bear greater risk for holding equities than fixed income and
must demand a premium for doing so. Market valuations, therefore, may be used by
investors to make asset allocation changes when this premium has become relatively
high or low. But even this application is questionable. Experiments linking valuations and
market returns typically test variation in realized equity premiums. Investment decisions,
on the other hand, should be made using expected equity premiums, and stock returns
are simply too volatile to precisely estimate expected premiums from realized premiums.

To demonstrate the level of noise in realized returns, take, for example, the US equity
premium,’ which averaged a robust 8.7% per year from 1927 to 2020. However, the
standard error of this average was 2.1%. This implies the true expected premium
probably falls somewhere between 4.5% and 12.9%. Observed equity premiums within
that range, even if differing from the long-term average, would not support a hypothesis
that the equity premium had changed. So, while expected stock returns likely do vary
through time, it is doubtful we can reliably tell from the data.
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WHAT'S IN IT FOR INVESTORS?

Even if we cast aside reservations about estimating expected returns,® there remains the
question of how relevant long-term equity premium estimates are to investors making
asset allocation decisions at shorter intervals. In this context, it is not enough for an
indicator, such as the CAPE ratio, to be correlated with future returns; it must explain
enough of the variation in future returns to enable market timing at a success rate
greater than a simple coin flip (50%).

Davis (2015) examines this issue by first establishing the threshold for explanatory power
in returns required to attain sufficiently high success rates in market timing. Through a
series of bootstrap simulations, Davis finds that an R? of 90% from a regression of 10-year
returns on a timing rule that dynamically adjusts asset allocations on an annual basis
produces a success rate of just 52%. By comparison, a regression of 10-year US real stock
returns on the CAPE ratio’ using data from 1871~ 2020 produces an R’ of just 29%, which
according to Davis (2015) implies a market timing signal with about an 18% chance of
outperforming a buy-and-hold approach! Further studies on timing with valuation ratios®
paint a pessimistic picture for investors, and market timing based on these signals may
increase return volatility and add unnecessary uncertainty to an investor's experience.’

A CAUTIONARY TALE

Estimating an asset’s expected return is a difficult task—sufficiently difficult that Merton
(1980) says, “to estimate the expected return on the market is to embark on a fool's
errand.” Whether the effort is a worthwhile endeavor depends on what an investor
chooses to do with the information.

Overall, the evidence does not support making asset allocation decisions based on
return forecasts. Increasing performance through market timing requires forecasting
when the equity premium will be negative. Of course, in equilibrium, the expected equity
premium should always be positive. Evaluated through this lens, investors are likely best
served by maintaining an asset allocation consistent with their goals, needs, and risk
tolerance, rather than forecasting returns.

Where estimates of expected returns may be useful is in evaluating progress toward
financial goals. Capital market assumptions commonly serve as inputs when simulating
the range of future outcomes for one's current portfolio. Adjusting the assumed equity
return based on current market valuations may provide investors additional insights for
the purposes of financial planning decisions. For example, if one assumes today's
portfolio will grow at a lower rate because the current CAPE ratio is relatively high,
increasing one's savings rate may improve the odds of reaching a future wealth goal.

Market valuation ratios are, therefore, analogous to sundials: They're fine as a rough
gauge for the passage of time, but using one as an oven timer may leave you with an
inedible casserole.
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1. The CAPE ratio is calculated by taking the average of earnings for the past 10 years, adjusted for inflation.
2. See, for example, Fama and French (2015 and 2017).

3. The return prediction is computed as the intercept from the regression plus the slope coefficient multiplied by the CAPE ratio value
at each point in time.

4. Annualized real return calculated as the return on the S&P 500 net of change in CPI from January 2018 to June 2021. Data sources
from Robert Shiller's website:http://www.econ.yale.edu/~shiller/data.htm

5. Defined as the return difference between the Fama/French Total US Market Index and one-month Treasury bills. Returns provided by
Ken French, available at mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html

6. See, for example, Boudoukh, Richardson, and Whitelaw (2008) and Welch and Goyal (2008).
7. Data for regression of real returns on CAPE ratios are from Robert Shiller’s website, available at www.econ.yale.edu/~shiller/data.htm
8. Dai (2016).

9. Schneller (2017).

GLOSSARY

Asset allocation: The apportionment distribution of assets across various asset classes, often tailored to meet an investor's objectives
while considering risk tolerance and investment horizon.

Bootstrap simulations: A bootstrap simulation is a method of analysis that can be used to approximate the probability of certain
outcomes by running multiple trial runs, called bootstrapped samples, using historical returns.

Discount rates: The internal rate of return required such that the present value of expected future cash flows earned from a security is
equivalent to its current market price.

Equity premium: The return difference between stocks and short-term bills.

Expected return: The percentage increase in value a person may anticipate from an investment based on the level of risk associated with
the investment, calculated as the mean value of the probability distribution of possible returns.

Price-to-book ratio: The ratio of a firm's market value to its book value, where market value is computed as price multiplied by shares
outstanding and book value is the value of stockholder’s equity as reported on a company’s balance sheet.

R-squared (R?): The proportion of the variation in one variable that is explained by another variable.
Real return: The rate of return on an investment after adjusting for inflation.

Standard error: A measure of precision for an estimated value, equivalent to the standard deviation divided by the square root of the
number of observations used to compute the estimate.

Value premium: The return difference between stocks with low relative prices (value) and stocks with high relative prices (growth).

INDEX DESCRIPTIONS

Fama/French Total US Market Research Index: January 1927 — December 2020: Fama/French Total US Market Research Factor + One-
Month US Treasury Bills. Source: Ken French website. Results shown during periods prior to each index's index inception date do not
represent actual returns of the respective index. Other periods selected may have different results, including losses. Backtested index
performance is hypothetical and is provided for informational purposes only to indicate historical performance had the index been
calculated over the relevant time periods. Backtested performance results assume the reinvestment of dividends and capital gains.
Profitability is measured as operating income before depreciation and amortization minus interest expense scaled by book. 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.
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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 are strictly prohibited. Dimensional accepts no responsibility for loss arising from the use of the information contained herein.

"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., Dimensional Ireland Limited, 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.

Robert Merton provides consulting services to Dimensional Fund Advisors LP. in his capacity as Resident Scientist of Dimensional Holdings
Inc.

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.

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

CANADA: These materials have been prepared by Dimensional Fund Advisors Canada ULC. This material is not a sales communication. It is
provided for educational purposes only, should not be construed as investment advice or an offer of any security for sale and does not
represent a recommendation of any particular security, strategy or investment product. Commissions, trailing commissions, management
fees and expenses all may be associated with mutual fund investments. 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 retumns. Please read the prospectus before investing. Mutual funds are not guaranteed, their values change frequently and past
performance may not be repeated.

AUSTRALIA and NEW ZEALAND: This material is issued by DFA Australia Limited (AFS License No. 238093, ABN 46 065 937 671). This material
is provided for information only. 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. Investors should also consider the
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Product Disclosure Statement (PDS) and the target market determination (TMD) that has been made for each financial product either issued
or distributed by DFA Australia Limited prior to acquiring or continuing to hold any investment. Go to au.dimensional.com/funds to access a
copy of the PDS or the relevant TMD. Any opinions expressed in this material reflect our judgement at the date of publication and are subject
to change.

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 Finance Bureau (FIBO) No. 2683
Membership: Japan Investment Advisers Association

FOR PROFESSIONAL INVESTORS IN HONG KONG.

This material is deemed to be issued by Dimensional Hong Kong Limited (CE No. BJE760) (“Dimensional Hong Kong"), which is licensed by
the Securities and Futures Commission to conduct Type 1 (dealing in securities) requlated activities only and does not provide asset
management services.

This material should only be provided to "professional investors” (as defined in the Securities and Futures Ordinance [Chapter 571 of the
Laws of Hong Kong] and its subsidiary legislation) and is not for use with the public. This material is not directed to any person in any
jurisdiction where (by reason of that person'’s nationality, residence, or otherwise) the publication or availability of this material are
prohibited or which would subject Dimensional Hong Kong (including its affiliates) or any of Dimensional Hong Kong's products or services
to any registration, licensing, or other such legal requirements within such jurisdiction or country. When provided to prospective investors,
this material forms part of, and must be provided together with, applicable fund offering materials. This material must not be provided to
prospective investors on a standalone basis. Before acting on any information in this material, you should consider whether it is suitable for
your particular circumstances and, if appropriate, seek professional advice.

Unauthorized copying, reproducing, duplicating, or transmitting of this material are prohibited. This material and the distribution of this
material are 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 Hong Kong nor its affiliates shall be responsible or
held responsible for any content prepared by financial advisors. Financial advisors in Hong Kong shall not actively market the services of
Dimensional Hong Kong or its affiliates to the Hong Kong public.

SINGAPORE

This material is deemed to be issued by Dimensional Fund Advisors Pte. Ltd., which is regulated by the Monetary Authority of Singapore and
holds a capital markets services license for fund management.

This advertisement has not been reviewed by the Monetary Authority of Singapore. This information should not be considered investment

advice or an offer of any security for sale. All information is given in good faith 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,
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financial situation, or needs of individual recipients. Before acting on any information in this material, you should consider whether it is
suitable for your particular circumstances and, if appropriate, seek professional advice. 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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