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KEY TAKEAWAYS

= Retirees investing in short-term, nominal fixed income are more vulnerable to
inflation increases or interest rate drops.

= Anincome-focused allocation can provide more-predictable retirement
consumption by addressing both risks.

= Poor stock market returns early in retirement drastically increase the probability
of running out of assets later in life, especially for retirement glide paths with a
high equity landing point.

How can retirees allocate assets to support their consumption, even in challenging
times? A previous post, based on our recent research paper, discussed how an income-
focused asset allocation can generate similar retirement income to a wealth-focused
allocation while offering better risk management. Those results were based on
simulations including both good and bad scenarios." We now focus on performance in
three bad scenarios: poor stock market returns, increases in inflation, and decreases in
interest rates.

We consider an investor who starts making regular contributions to a retirement account
at age 25 and who retires at age 65. At 65, the investor plans for a 30-year retirement and
spends the same amount (adjusted for inflation) every year. We look at two allocations: a
wealth-focused allocation with a high equity landing point (50%) and an income-focused
allocation with a moderate equity landing point (25%).” Exhibit 1 shows the equity
percentage for the allocations at different ages. The wealth-focused allocation invests
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the remaining assets in short-term, nominal bonds, while the income-focused strategy
invests in a liability-driven investment (LDI) portfolio of inflation-indexed bonds.
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Our results are based on 100,000 simulations. Bad scenarios are defined as the worst 10%
of these simulations, based on the economic environment in the first five years of
retirement, as defined below. Each condition leads to a different set of 10,000
simulations.

¢ Lowest average stock market returns. Poor stock market returns, especially when
combined with fixed withdrawals, can cause the investor to run out of assets early.

¢ Largest unexpected increase in inflation. An unexpected increase in inflation
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reduces the real returns on nominal bonds.

¢ Largest unexpected decrease in interest rates, defined as a parallel shift of the yield

curve. A drop in interest rates leads to a capital gain on existing bond positions, while
reducing expected returns. Lower expected returns can reduce the ability of the
portfolio to meet future liabilities.

Exhibit 2 shows the probability of running out of assets by age 85 and 95 under the two
allocations. In Panel A, the failure rate at 85 is 5.7% for the wealth-focused allocation,
compared to 0.1% for the income-focused allocation. When stock market returns are
poor early in retirement, the failure rate for the wealth-focused allocation is a much
higher 33.7%. Our hypothetical investor now has a one-third probability of running out of
assets 20 years into retirement, even though she initially planned for a 30-year stream of
income. By contrast, the failure rate on the income-focused allocation would be a mere
1.2%, even amid those low stock market returns.

Inflation and interest-rate surprises matter too. While the failure rate is 5.7% in all
simulations, it is 8.4% in simulations with a large inflation increase and 7.2% in simulations
with a large interest rate drop. The failure rate of the income-focused allocation remains
0.1% in both of these “bad” scenarios. This is a direct benefit of the liability-driven
approach to fixed income, which seeks to immunize the income that the portfolio can
support from changes in interest rates and inflation.
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m Wealthfocused Panel B: Failure Rate at Age 95
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Hypothetical performance is no guarantee of future results.

Forillustrative purposes only. All simulations are based on a hypothetical probability distribution, not historical data. “All
scenarios” measures the failure rate in 100,000 simulations. “Poor stock returns,” “Inflation,” and “Interest rates” measure
the failure rate in the 10,000 simulations with the worst stock market returns, inflation increase, and interest rate
decrease, respectively, based on the first five years of retirement. See Appendix for details.

Turning our attention to the high-longevity scenario in Panel B, we see that the baseline
failure rates at age 95 for the wealth-focused and income-focused allocations are 30.1%
and 20.2%, respectively. Narrowing to the worst 10% of outcomes, the failure rate for the
wealth-focused allocation is 36.3% in the subset tied to inflation increases and 35.3% in
the subset linked to interest rate drops. Again, failure rates for the income-focused
allocation are not higher in bad inflation or interest-rate scenarios. Finally, the failure rate
for both allocations is very high when stock market returns in the first five years of
retirement are in the worst 10% of possible outcomes. Yet when the income-focused
allocation runs out of assets, it is more likely to do so near the end of retirement, while
the wealth-focused allocation has a significant chance of failing within 20 years (as shown
in Panel A).

Our results suggest that, while not bulletproof, an income-focused allocation offers
strong risk management even under adverse economic conditions. This downside
protection can be attractive to retirees in its own right, but it is especially valuable to
workers who are forced to retire early. Workers may have to retire early for both personal
reasons (such as health issues) or because of poor economic conditions (if mass layoffs
occur, for instance). In these circumstances, downside risk management is especially
important: having one's retirement readiness derailed right after being laid off can have
life-altering consequences. An income-focused allocation can help retirees stay on a
sound financial footing in challenging times—and have greater confidence when times
are good.

Stay tuned for the next and final blog post of the series, which will look at the
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performance of different retirement spending rules. Click here to view the previous blog
post in this series.

VIEW THE RESEARCH ON SSRN /]

1. See Appendix for details.

2. We omit the wealth-focused allocation with a moderate equity landing point because it underperforms the income-focused
allocation on all metrics.

APPENDIX

All returns are based on computer-generated random numbers.

A hypothetical investor makes $12,500 deposits adjusted for inflation at the beginning of each year, from age 25 to 64 inclusively. Assets
are invested according to the glide paths shown in Exhibit 1. Allocations are rebalanced annually. The balance evolves based on returns
drawn from a simulated probability distribution. At retirement, the investor divides her current balance by the present value of 30 inflation-
indexed payments to determine her initial spending. The present value is based on inflation-indexed yields from a simulated yield curve.

Real (net of inflation) stock returns are 5% on average with a standard deviation of 20%. Inflation follows an AR(1) process with a mean of
2% and a 1.5% standard deviation. Real yields are modeled according to a three-factor dynamic Nelson-Siegel model (see Appendix A in
the paper for details). Instantaneous real yields are 1% on average with a standard deviation of 1.5%, while long-term real yields have a 2%
mean and 1% standard deviation. Nominal yields are derived from real yields and the expected inflation implied by the model. All bond
returns are derived from the evolution of the corresponding yields.

The results presented in this post are sensitive both to modeling assumptions and the parameter values chosen to calibrate the model.
Section 2 and Appendix A in the paper provide a more complete description of the simulation methodology.

Aliability-driven investment (LDI) strategy is designed to focus on assets that match future liabilities. LDI strategies contain certain risks that
prospective investors should evaluate and understand prior to making a decision to invest. These risks may include, but are not limited to,
interest rate risk, counterparty risk, liquidity risk, and leverage risk.

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.

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

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.
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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
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.

WHERE ISSUED BY DIMENSIONAL IRELAND LIMITED OR DIMENSIONAL FUND ADVISORS LTD.

Neither Dimensional Ireland Limited (DIL) nor Dimensional Fund Advisors Ltd. (DFAL), as applicable (each an "Issuing Entity," as the context
requires), give financial advice. You are responsible for deciding whether an investment is suitable for your personal circumstances, and we
recommend that a financial adviser helps you with that decision.

NOTICE TO INVESTORS IN SWITZERLAND: This is an advertising document.

WHERE ISSUED BY DIMENSIONAL IRELAND LIMITED

Issued by Dimensional Ireland Limited (DIL), with registered office 10 Earlsfort Terrace, Dublin 2, D02 7380, Ireland. DIL s regulated by the
Central Bank of Ireland (Registration No. C185067). Information and opinions presented in this material have been obtained or derived from
sources believed by DILto be reliable, and DIL has reasonable grounds to believe that all factual information herein is true as at the date of
this document.

DILissues 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 DIL will constitute the recipient's consent to be provided with such information and
materials, where relevant, in more than one language.

WHERE ISSUED BY DIMENSIONAL FUND ADVISORS LTD.

Issued by Dimensional Fund Advisors Ltd. (DFAL), 20 Triton Street, Regent's Place, London, NW1 3BF. DFAL s authorised and regulated by the
Financial Conduct Authority (FCA). Information and opinions presented in this material have been obtained or derived from sources believed
by DFALto be reliable, and DFAL has reasonable grounds to believe that all factual information herein is true as at the date of this document.

DFALissues 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

Investments involve risks. The investment return and principal value of an investment may fluctuate so that an
investor's shares, when redeemed, may be worth more or less than their original value. Past performance is not a
guarantee of future results. There is no guarantee strategies will be successful.

Investment products: ® Not FDIC Insured ® Not Bank Guaranteed ® May Lose Value
Dimensional Fund Advisors does not have any bank affiliates.

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
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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 requlated 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,
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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