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ARTICLE

Is Diversification Dead?

January 2021

In 1952, Harry Markowitz published “Portfolio Selection” and helped usher in the era
of modern portfolio theory. Harry's work showed us that a portfolio’s risk is not
defined by the riskiness of its individual assets, but by the extent the portfolio’s
assets’ price movements correlate, or move together. Harry demonstrated that a
technique, now known as mean-variance optimization, derives an efficient frontier of
portfolios, each of which maximizes expected return at any given level of risk.! At a
Research Affiliates’ forum, Harry told attendees that “the capital markets offer two
free lunches: diversification and mean reversion.”

Diversification is a theoretically powerful concept, but as our friend Jason Hsu is fond
of saying: “Diversification is a regret-maximizing strategy.” In a roaring bull market,
such as 2009-2020 and 1991-1999, we investors regret every penny we put into
diversifiers, while in a secular bear market, such as 2000-2009 and 1968-1982, we
regret every penny we did not put into diversifiers.

In a rerun of the 1990s, the 2010s were brutal to diversifying strategies. As it was in
1999, the wisdom of diversification is again under attack. The pressure to ignore
diversification grew even stronger last year when the COVID-induced bear market of
February-March 2020 was no less savage to diversifying asset classes than to 60,/40
investors in the US market, and the stimulus-induced rebound again rewarded the
“naive” 60/40 investor for shunning diversification.

We affirm the wisdom expressed in a quote often misattributed to Yogi Berra: “In
theory, there is no difference between theory and practice, while in practice there is."?
In theory, diversification is a “free lunch” for the patient investor. In practice, an
investor was substantially better off if she had invested solely in the classic US
60/40 portfolio—60% in the S&P 500 Index and 40% in the investment-grade bond
market—at a near-zero management fee over the last dozen years. Diversified
investors were far less rewarded for the same level of risk! This outcome has led
many advisors and fiduciaries, on the receiving end of complaints from unhappy
clients, to abandon diversification.

A Longer Look

To gain a good understanding of the merits of diversification, let's take a patient,
long-term survey of the performance characteristics of diversified portfolios
compared to the mainstream blend of 60% US stocks and 40% US bonds. We look
back to the mid-1970s, when diversifying asset classes first became investible and
tracked by market benchmarks.
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Key Points

= The recent, decade-plus returns of diversified
portfolios have disappointed relative to
mainstream US stocks and bonds.

= Along-term examination, dating back to the
mid-1970s, reveals such a shortfall is not
unprecedented and the long-term case for
diversification is still powerful.

= Extrapolating the recent superior performance
of the 60,/40 mix into the future requires the
dangerous assumption that US stock market
valuations will march to nearly unprecedented
levels. Diversification is needed now more than
ever.
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This long-horizon exercise is important for three reasons:

1. First, most investment portfolios serve future spending needs that extend far longer than the next 10 years. Even a newly minted
retiree at age 65 has nearly 20 years of additional life expectancy, and most institutional investment horizons are longer than
individuals' life expectancies: Endowments are ostensibly intended to serve perpetual spending needs, and pension obligations
typically extend for a century or more until the last check is cut.3 Human nature, which behavioral finance seeks to model, makes it
very difficult, however, for investors to behave as if these long horizons are relevant to their decision making.

2. Second, even an entire decade may not encompass a full market cycle. For example, US investors faced neither a recession nor a
bear market (as defined by a 20% drawdown on the S&P 500 using month-end data) during the 2010s.4 Peak to peak, this last
cycle extended for over 12 years from October 9, 2007, to February 16, 2020.

3. Third, most importantly, past is not prologue. Whereas 5 or 10 years can seem quite a long time in many aspects of our lives, such
a stretch is relatively short in the capital markets, where a recent trend can seem perpetual. Indeed, any long-horizon examination of
historical returns shows mean reversion; that is, recent 5- or 10-year winning strategies tend to do poorly in the future and vice
versa. We have noted that future 10-, 20-, or 30-year stock market returns are negatively correlated with the preceding 10-, 20-, and
30-year returns, and that the tendency to extrapolate the most recent seemingly long-horizon experience to the future is the “most
dangerous shortcut in financial planning” (West and Ko, 2017).

Our survey includes 16 asset classes and their index proxies. We break the asset classes into three categories, or pillars. The “first
pillar” is mainstream developed-market equities, whose historical role in a portfolio has been to provide higher returns via participation
in real economic growth. The “second pillar,” mainstream US investment-grade bonds, is intended to provide steady, reliable income in
a portfolio—pretty anemic today!—and countercyclical dry powder available for investment when the economy and risk markets soften.
The purpose of the “third pillar” is to diversify the portfolio and offer the ability to produce better returns than the other two pillars
during inflationary periods. Why is inflation a specific function of the third pillar? Because inflationary bouts often lead to rising interest
rates and tumbling stock market valuations, a combination that breaks down the complementary, diversifying characteristics of the
first and second pillars.

We constructed an equally weighted portfolio that includes all 16 asset classes and a 60/40 portfolio consisting of 60% S&P 500 and
40% Barclays Capital US Aggregate Bond Index. Our survey begins in the first quarter of 1975 with 10 of the 16 asset classes from the
first and second pillars and two of the third-pillar asset classes. We added new asset classes to the survey at the inception of their
return histories. This gives us four full decades and a fifth stub decade, which comprises the second half of the 1970s. As a simple
shorthand, we consider the return difference between the equally weighted portfolio and the 60/40 blend to be the return premium
attributable to diversification.
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Asset Classes in Our Survey, 1975—-2020

Category
1 First Pillar
2 First Pillar
3 First Pillar
4 First Pillar
5  First Pillar

6  Second Pillar
7  Second Pillar
8  Second Pillar

9  Second Pillar

10  Third Pillar
11 Third Pillar
12 Third Pillar
13 Third Pillar
14 Third Pillar
15 Third Pillar
16 Third Pillar

Asset Class

Large-Cap US Equities
Large-Cap US Value Equities
Small-Cap US Equities
Developed ex US Equities
Developed ex US Value Equities
US Core Bonds

Long Credit

Short-Term Treasuries
Long-Term Treasuries

TIPS

Emerging Markets Local Currency
High-Yield Bonds

Emerging Markets Bonds
Commodities

REITs

Emerging Markets Equity

Analysis
Start Date

Jan-75
Jan-75
Jan-75
Jan-75
Jan-75
Jan-75
Jan-75
Jan-76
Jan-75
Mar-97
Mar-94
Jun-83
Jan-94
Jan-75
Jan-75

Jan-88

Indices

S&P 500

Russell 1000 Value, linked Fama-French Large Value (1975-78)
Russell 2000, linked Fama—French Large Value (1975-78)
MSCI EAFE

MSCI EAFE Value

Barclays US Aggregate, linked Barclays US Gov't Credit (1975)
Barclays US Long Credit

Bloomberg Barclays US Treasury (1-3Y)

Barclays US Aggregate Government Treasury — Long

Barclays US Treasury Inflation Protected Notes (TIPS)
JPMorgan Emerging Local Markets ELMI Plus Index Gross
Bloomberg Barclays US Agg Credit — Corp — HY / Barclays US HY Corp
JPMorgan EMBI Plus

Bloomberg Commodity, linked S&P GSCI (1975-90)

FTSE Nareit All REITs Total Return

MSCI Emerging Markets — Gross

Source: Research Affiliates, LLC, based on data from FactSet. Please see important disclosures at the end regarding simulated data.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length.
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Since 1975, we see comparable results for the more-diversified equally weighted portfolio versus the 60/40 blend. The equally
weighted portfolio produced a return of 10.9% a year with annual volatility of 10.0% and a Sharpe ratio of 0.64. The 60/40 blend
earned an annualized 10.7% return with annual volatility of 10.4% and a Sharpe ratio of 0.60. If the diversifiers in the equally weighted
portfolio can boost the Sharpe ratio of the 60/40 portfolio, certainly they must work even better if an investor just concentrates in
these markets. Not so fast! The third-pillar asset classes boost the Sharpe ratio because they offer diversifying and complementary
risks in the 60/40 investor's portfolio.
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Diversification has worked over the long run, with the equally weighted
portfolio producing the highest Sharpe ratio over the period 1975—-2020.

Returns, Risks, and Sharpe Ratios of 60/40 and Equally Weighted
Portfolios and Asset Class Pillars, 1975—2020
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¢ 60/40 * EW 16 Asset Classes ® First Pillar ® Second Pillar ® Third Pillar

60/40 BV 16 Asset First Pillar Second Pillar Third Pillar
Annualized Return 10.7% 10.9% 12.5% 7.9% 10.4%
Standard Deviation 10.4% 10.0% 17.4% 7.3% 10.3%
Sharpe Ratio 0.60 0.64 047 047 0.58

Source: Research Affiliates, LLC, based on data from FactSet.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at research”
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. affiliates

We can make several high-level observations about the returns of each of the three pillars over the analysis period. The first pillar
(essentially developed-market equities) and the second pillar (essentially US investment-grade bonds) produce identical Sharpe ratios
of 0.47. The blend of the two pillars in the 60/40 portfolio boosts the Sharpe ratio to 0.60. The remaining third-pillar asset classes did
slightly better by producing an annualized return of 10.4%, annual volatility of 10.3%, and a Sharpe ratio of 0.58, essentially matching
the result for the 60/40 portfolio. We call attention to the following observations: the 60/40 portfolio has a higher Sharpe ratio than
either of the broad stock and bond categories, which perform similarly on a risk-adjusted basis; the third pillar performs as well as the
60/40 portfolio; and the equally weighted portfolio, which combines all three pillars, improves the Sharpe ratio relative to both the
60/40 blend and the third pillar alone.

A very important observation is that the 46-year time span of our survey works in favor of the 60,40 portfolio because our analysis begins at
the start of 1975, a bear-market low for both US stocks and bonds, and concludes at the end of 2020, a market high for both of these asset
classes. Yet, the diversified equally weighted portfolio still outperforms the 60,40 blend. When we examine the relative performance of the
two portfolios based on cumulative wealth creation, the equally weighted portfolio exhibits relentless outperformance over the 46
years. Since 1975, in only one quarter (of the 180 total!) did the 60/40 portfolio show a cumulatively larger value-add than its more-
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diversified competitor. Ever so briefly in the first quarter of 1999, the 60,/40 portfolio caught up the equally weighted mix before falling
off substantially. In other words, less than 1% of the history we examine shows a 60/40 strategy as producing superior long-term
wealth.

Suppose an asset manager approached you with the recommendation to invest in a strategy that showed such relentless long-term
underperformance, simply because the strategy had fared better over the last decade. Given the long history of underperformance, and
the theoretical advantage of the diversified strategy, you'd laugh them right out of your life! But that recommendation is precisely what
the current crop of diversification naysayers are proclaiming today!

The equally weighted portfolio has relentlessly outperformed a 60/40 blend
since 1975, supporting the theoretical arguments that underlie the benefits
from diversification.

Cumulative Wealth Differential: 60/40 Blend minus Equally
Weighted Portfolio, Jan 1975—-Dec 2020
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Source: Research Affiliates, LLC, based on data from FactSet.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at resle.arch ’
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. affiliates
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We also looked further to determine how consistent this risk-adjusted edge was for diversification. Let's call this a Sharpe ratio “hit
rate.” We found that in 60% of rolling five-year windows the equally weighted portfolio produced a superior Sharpe ratio relative to
60/40. Collectively, this simple analysis suggests a modestly superior risk-adjusted result for diversification, even during a span in
which the 60/40 portfolio benefited from sharply falling yields and rising prices. At a minimum, it is impossible to assert that a 60/40
strategy is superior based on long-term empirical results. So far, so good, for Harry Markowitz!

Decade by Decade

No investor has a 46-year window between portfolio formation and the portfolio’s first performance review. Indeed, precious few
investors have even a five-year evaluation window; the typical performance assessment window is shorter. Therefore, it is unsurprising
that the behavioral finance literature notes recency bias as one of the common cognitive errors besetting investors. Recency bias is the
tendency to place greater emphasis on the recent past in forming expectations about the future. A related idea is the notion of how an
investor's experience affects her decision making through the tendency to form strong investment beliefs by overweighting personal
experience over hard data. And finally, after an investor forms an opinion, confirmation bias encourages her to seek data that support her
opinion, while ignoring data that suggest her opinion is wrong.

Keeping such behavioral tendencies in mind, let's examine decade-by-decade results. For each decade and the stub decade, we
calculated the nominal returns for each of the two portfolios and three pillars. We also calculated the returns of the 90-day US Treasury
bill index, which reflects the prevailing risk-free rate, and thus can determine the realized excess return of each of the portfolios or
pillars. The excess return allows us to compare more effectively the returns for an investor's bearing risk across decades characterized
by vastly different interest rate environments. A 7% return when the 90-day Treasury bill earned 6% is far less impressive than a 7%
return when the same Treasury bill netted 1%.

Let's start with the last decade, the 2010s. The equally weighted portfolio produced a nominal annualized return of 6.4%, the worst
return of any of the decades, but its 6% excess return over cash was pretty typical of past experience. Indeed, the equally weighted
portfolio has had remarkably steady excess returns over cash. Conversely, the 60/40 mix produced an annualized return of 9.2%, the
implication being that the “cost” of diversification was nearly 280 basis points a year. Calendar-year 2020 brought even more pain to
the diversified investor. After the dust settled on the nasty COVID-spurred sell-off and ensuing (and heroic) comeback rally, the 60,/40
mix produced a return of 15.4% versus only 9.5% for the equally weighted mix. If we add 2020 to the last decade, 11 years of
compounding substantially increases the annualized delta. An investor with $100,000 at the beginning of 2010 would have a balance
of $294,000 at year-end 2020 if invested in the 60/40 portfolio versus an ending balance of $204,000 if invested in the equally
weighted portfolio over the same period. Because the 60/40 portfolio anchors on US large-cap stocks (specifically, the S&P 500),
which soundly beat US small-cap and international stocks over the 11-year period, the 60/40 portfolio even edges out the all-equity
first pillar, because it equally weights US large- and small-cap and EAFE stocks.
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Some consider the 2010s to be the “Lost Decade of Diversification” because of
the disappointing returns earned by the third-pillar diversifying asset classes.
Annualized Returns by Decade, 1975—2019
Panel A: Annualized Returns
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Source: Research Affiliates, LLC, based on data from FactSet.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at resea rch”
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. affiliates

What created the relative performance drag in the equally weighted portfolio over the last decade? The answer is the third pillar—those
assets whose role is to provide diversification away from equities’ performance. In the 2010s, these asset classes combined to produce
a 4.4% annualized return. No wonder some consider the 2010s to be the “Lost Decade of Diversification.” It was! And it continued in
2020 with a measly 5.8% one-year return.
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Now, let's look back further to the decade of the 2000s. We observe the opposite performance comparison: the equally weighted
portfolio with a 7.0% nominal return outpaced the 60/40 blend's paltry 2.4% annualized return. Mainstream US stocks entered the
period with historically high (nosebleed?) valuations and experienced two horrific bear markets during the decade. Meanwhile, third-
pillar diversifiers fared far better than mainstream stocks. Over this decade, diversification paid off. (Later in the article, we will address
how valuations fared over our survey period.)

Particularly interesting, however, is a comparison of excess returns, because they allow us to assess more effectively the returns for
bearing risk across decades with vastly different interest rate environments. We see that the excess return of the equally weighted
portfolio in the 2010s (5.9%) meaningfully exceeded its excess return in the 2000s (4.3%). In other words, the disappointment with
diversification over the last decade was relative, not absolute!

“The disappointment with diversification over the last decade was relative, not absolute!”

We've seen this movie before. In the decade of the 1990s, the equally weighted excess return was almost 6.0%, practically identical to
the experience in the 2010s. This excess return—nothing to scoff at—was indeed the aspirational excess return of many an absolute-
return strategy in the 1990s and since, but the 1990s also produced a 9.3% excess return for the 60/40 portfolio. Compared to an
excess return of 5.9%, the equally weighted portfolio’s achievement paled by comparison. Accordingly, both of us can state from our
personal experience sitting in boardroom “hotseats” that this achievement was viewed with contempt by the end of the 1990s, given
the 60/40 portfolio’s stupendous results.

We might choose to dismiss this relative-performance fixation and the resulting disappointment in otherwise excellent performance—
indeed a diversified portfolio will always be underperforming “something.” It only becomes a problem when that something is an
investor's core holdings, typically resembling a 60/40 blend. We freely acknowledge that the gravitational pull of the peer group and
its bias toward the “normal” 60/40 portfolio is a powerful reality for advisors and institutional investors alike. Indeed, one of us (Rob)
noted this trade-off in 2003, writing in the Financial Analysts Journal:

Suppose in 1988 we found an absolute-return strategy that outpaced U.S. T-bills by 6 percent—each and every year.... Despite
higher returns and less risk than a 60/40 portfolio, it underperformed the 60/40 asset mix in six consecutive three-year spans,
so it also would probably have been abandoned long before the end of 2000.... Isnt there something wrong with this picture?
(p.4)

Little has changed since then. Indeed, human happiness appears to center not on absolute success relative to our own expectations,
but to our neighbor’s success. Take the study by economists Sara Solnick and David Hemenway in which they surveyed 257 students,
staff, and faculty at the Harvard School of Public Health on their attitudes about absolute position and their position relative to society
(Solnik and Hemenway, 1998). Half of the respondents preferred to receive an annual salary of $50,000 when others are making
$25,000 than to earn $100,000 a year when others are making $200,000. In other words, the respondents would prefer to have half
as much real income as long as they are making twice as much as others. We have noted a similar response from investors during our
careers. Clients appear to be pleased when our strategies delivered low returns or even losses as long as the excess returns were high
relative to peers' returns, identical to Solnick and Hemenway's conclusion.

The Path to Diversification Disappointment

Over the last four decades, the equally weighted portfolio’s excess returns over cash have been fairly consistent, with a low of 4.3%
during the 2000s and a high of 7.3% in the 1980s. While no strategy can produce consistent 6.0% excess returns above cash, the
equally weighted portfolio has done a fairly good imitation of a constant 6% excess return! In contrast, the 60/40 portfolio has had
wider swings, underperforming the risk-free rate in the 2000s and producing stupendous excess returns, over 9%, in the two decades
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of the 2010s and 1990s. What is the root cause of these swings, and how can understanding the cause help us form expectations for
the future?

Let's start with a trivial, but important observation. The equally weighted portfolio of 16 asset classes means no single exposure is
likely to dominate our results. Simple arithmetic translates to an exposure of 6.25% per asset class (which we rebalance quarterly in
our analysis). Even though we combine related and highly correlated asset classes, such as US large-cap, US large-value, and US
small-cap stocks, we still arrive at less than 20% of the portfolio in US stocks and less than 50% in equities worldwide. Conversely, the
60/40 blend holds 60% in a single asset class, US large-cap equities represented by the S&P 500. Intuitively, we can infer that large
deltas between the portfolios are likely driven by the return of US equities.

To explore further, we can start with an equity return decomposition consistent with the forecasting methodology that underpins our
Asset Allocation Interactive (AAI) web tool.> We break down the 12.0% US large-cap equity market return, proxied by the S&P 500,
from the start of our analysis in 1975 into the categories of yield, growth, and change in valuation. Most of the historical return from
investing in equities came from dividends and earnings growth. Dividends contributed 2.8% a year. Growth contributed 5.4% to the
nominal S&P 500 return, with real fundamental growth at an annualized 1.8% and inflation at an annualized 3.6%. Jack Bogle referred
to dividends and growth as the sources of the “return to the investor,” that is, what an investor receives as a buy-and-hold owner of a
business.

Conversely, valuation changes reflect the price investors are willing to pay for a business, and in the case of the S&P 500, for 500
businesses. Over extraordinarily long horizons, these valuation changes tend to be a very small contributor to overall stock market
returns. Since 1870, the 150-year gradual rise in valuation multiples added 0.7% a year to US stock market returns. Over the 46-year
time horizon of our survey, however, which encompasses most current investors' entire personal experience in the capital markets, the
number is substantially higher at 3.3% a year, nearly five times valuation’s contribution over the last 150 years. At the beginning of
1975, valuations were very low. At the end of 2020, valuations were in the top 2% of historical observations. The amount of the
change in valuation can fluctuate wildly over shorter 10-year periods, which led Jack Bogle to label this component of return as the
“return to the speculator.”
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Most of the historical return from investing in equities over the last 46 years
came from dividends and earnings growth.
S&P 500 Index Historical Equity Return Decomposition (Panel A) vs.
What an Investor Might Reasonably Assume in 1975 Looking Ahead
to 2020 (Panel B)
Panel A: S&P 500, Actual, 1975-2020 Panel B: S&P 500, Investor Assumption, 1975—-2020
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Source: Research Affiliates, LLC, based on data from FactSet.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length.
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So, S&P 500 investors had an excellent run over the past 46 years. Should they have expected it based on 1975 observable conditions?
The answer may surprise you. In 1975, the dividend vyield stood at 5.3%. We estimated the next two components, just as the 1975
investor would have been able to do. Using the trailing 40-year results (i.e., 1935-1974) of the S&P 500, we estimated the
components of future growth to be real fundamental growth at 2.2% annualized and inflation at 3.5% annualized.

We estimated the speculative component, the change in valuation, as follows. In 1975, the Shiller cyclically adjusted price-to-earnings
(CAPE) ratio stood at 8.3, well below the long-term average to that point, which was 15.2. Our AAl forecasting methodology assumes
the valuation ratio will mean revert halfway to the historical average, a tacit acknowledgement that “it's different this time” and that
historic averages may not be “fair value.” Over the next 46 years, a halfway-to-historic average reversion takes us to an estimate of 11.8,
a gain of 42% as the valuation ratio increases from 8.3 to 11.8. Over the next 46 years, the estimated gain would translate into a 0.8% a
year return from the change in valuation. Adding these components gives us a remarkably similar result—an expected 11.8% versus a
realized 12.0%!
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The difference between realized and estimated returns for the period were the contributors to the return. Namely, dividends contributed
far less and valuations far more in the live experience. These sources of return are two sides of the same coin. Since 1975, interest rates
declined substantially, and dividend yields followed suit. Valuations, the reciprocal of yields, rose far more than forecast.

The valuation (CAPE ratio) of the S&P 500 did not end 2020 at 11.8, and its path since 1975 was far from linear. Speculation—
guessing what someone will pay for an asset in the future—played a role in that meandering path. Let's look at how valuations have
fluctuated since 1975, especially over the decade-by-decade spans that sear into our minds, occasionally leading us to draw incorrect
conclusions.

Cumulative Returns by Valuation Change Using the CAPE Ratio, 1975—2020

S&P 500 Valuations by Decade

Beginning CAPE Ending CAPE CAPE Expansion Ending Percentile Rank
1975-1979 83 8.7 5.5% 0.09
1980-1989 8.7 177 101.8% 0.74
1990-1999 17.7 44.2 150.4% 1.00
2000-2009 44.2 203 -54.0% 0.78
2010-2019 203 303 49.3% 0.96

Note: Ending percentile rank of the S&P 500 valuation (CAPE ratio) is relative to its history (back to 1871) at the end of each respective decade
and the stub decade.
Source: Research Affiliates, LLC, using data from http://www.econ.yale.edu/~shiller/data.htm.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at resgarch
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. affiliates

We can deduce the return to the speculator by simply taking the cumulative difference in percentage terms of the beginning and
ending CAPE ratios for each decade.

The two worst decades for diversification were the 1990s and the 2010s. Both coincided with immense bull markets in US stocks with
valuations at peak or near-peak levels. Diversifiers, even faring well, could not keep pace. In December 1999, the S&P 500 CAPE ratio
reached an all-time high of 44.2. Twenty years later, at year-end 2019, the S&P 500 CAPE ratio was over 30, ranking in the most
expensive 4% of historical observations. What happened in 20207 During the COVID sell-off, the CAPE ratio ever so briefly dipped to
24.8 before rocketing back to the stratosphere and ending December 2020 at 33.5, ranking in the top 2% of historical observations.
So, even though the decade of the 2020s started with a high CAPE, it vaulted higher by roughly another 10%.

“The two worst decades for diversification were the 1990s and the 2010s. Both coincided
with immense bull markets in US stocks with valuations at peak or near-peak levels.
Diversifiers, even faring well, could not keep pace.”

For the decade of the 2020s to be able to repeat the experience of the preceding decade and post a 50% rise in US equity valuations,
the CAPE ratio would need to increase another 40% over the next nine years to hit the unprecedented level of 45, exceeding the dot-
com valuation peak of 44.2. Can this happen? Of course, but relying on it to happen would not be a prudent strategy.
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If we extrapolate the past decade to form expectations of absolute and relative superiority of a 60/40 strategy, a rise in valuations of
this magnitude becomes our baseline. In other words, speculation leading to rising prices becomes an expectation. Importantly,
expectations are a midpoint, meaning that half the observations are above the expectation and half below. Investors who extrapolate
such arise in the CAPE ratio must have half of their observations at higher-than-peak levels of 2000! Prognosticators using the recent
decade-plus to “prove” a 60/40 strategy is superior to more-diversified approaches need to be mindful that rising S&P 500 valuations
played a meaningful role in this win.

Looking Forward

What might we reasonably expect on the investment front over the next decade? Our AAI web tool provides readily available long-term
forecasts for over 130 assets and model portfolios, estimated using a conceptual framework that is transparent and robust. The
dividend yield on US large-cap stocks is observable today and is far from both the 5.3% vyield witnessed at the start of 1975 and the
cumulative dividend return of 2.9% since 1975. As of December, 31, 2020, the dividend yield is 1.6%. Our estimate of real fundamental
growth is 1.2%, much closer to the long-term average since 1871 as identified by Arnott and Bernstein (2002). Our inflation estimate is
2.3%. This leaves us with the big, speculative wildcard—the change in valuation over the next decade.

We can estimate future valuations from two distinct angles. Option A assumes that current valuations are “fair,” so that by the end of
the next decade we would end up precisely where we are starting today. The second approach, Option B, assumes some mean
reversion in valuations, but not all the way to the historic average. Suppose, following the same method we used to estimate the
expected change in valuation from 1975 to 2020, we assume mean reversion halfway to the historic average.

If we assume that valuations remain elevated at today's level (Option A), we arrive at a nominal rate of return for the S&P 500 of 5.1%
(as of December 31, 2020). On AAI we label this the Yield & Growth expected return model. If, however, we assume some mean
reversion (Option B), things get hairy. If we assume the S&P 500 CAPE ratio falls from 33.5 to 24.6—halfway back to the historic
average/median of 16.3—our 10-year nominal forecast falls to 2.0%. A CAPE ratio of 24.6 would fall in the 86th percentile of historic
observations and just a shade below its 20-year average of 25.5. Note that we are not talking about a draconian assumption of 1970s’
single-digit multiples! In a later paper, we will explore how remarkably well the simple arithmetic we use here can predict long-term
performance for many global asset classes.
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Nominal Expected Return

If we assume mean reversion only halfway to the historical median, the
nominal return forecast for US stocks over the next decade is a meager 2.0%.

Two Approaches to Estimating Future Valuations at the End of the
Decade (2030)

Option A: Yield & Growth Model Option B: Valuation-Dependent Model
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Note: All data presented herein and on the Asset Allocation Interactive website are estimates and are based on simulated portfolios computed by
Research Affiliates, LLC, and do not reflect the performance of any product or strategy. The data are based upon reasonable beliefs of Research
Affiliates, LLC, but are not a guarantee of future performance. Forward-looking statements speak only as of the date they are made and Research
Affiliates, LLC, assumes no duty to and does not undertake to update forward-looking statements. Forward-looking statements are subject to
numerous assumptions, risks, and uncertainties, which change over time. Actual results may differ materially from those anticipated in forward-
looking statements. Please refer to disclosures.

Source: Research Affiliates, LLC, based on data from the Robert Shiller database. For more information, please visit
http://www.researchaffiliates.com/en_us/asset-allocation.html.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at resea rch”
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. affiliates
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Even Asset Allocation “Clairvoyance” Can Lag

When equity valuations rise to peak levels, our experience shows that asset allocation management comes under considerable
pressure. Rob has been an asset allocation practitioner since the early 1980s, using models to gauge the attractiveness of assets in
order to over- or underweight them in a portfolio. As a thought experiment, we developed, with the obvious benefit of hindsight, a
“clairvoyant diversification” portfolio. Every three years, the clairvoyant diversification portfolio looks into the future and invests equally
in the top 25% of asset classes that will in fact be the best performers over the next three years. In the 2000s and 2010s, this generally
meant the four best asset classes, because for the majority of those years the survey universe included 16 asset classes. In the 1980s
and 1990s, a clairvoyant investor would have chosen the three best asset classes, because for the majority of those years the survey
universe had only 12 asset classes. In the 1970s, the clairvoyant diversification portfolio was composed of only two or three asset
classes.

To state the obvious, clairvoyance is obviously not achievable. Nevertheless, please bear with our thought experiment. Over the entire
45-year period ending in 2019,° clairvoyant diversification produced some amazing results, exactly as we would expect. The portfolio
compounded annually at nearly 20%—for 45 years! Volatility was fairly high at 14.8%, just under the volatility of the S&P 500 (15.7%)),
for two reasons. First, the best performing asset classes over any three-year span are typically the riskier ones with the same often true
of the worst performing asset classes, because the riskier markets tend to occupy the extremes in performance. Very rarely do we see
low-risk assets, such as short-term Treasuries or core bonds, finish in the top-performing 25% of assets over a three-year period.

Second, we are by definition forgoing diversification by concentrating in the top three or four subsequent outperformers, which leads
to higher risk. Nonetheless, the clairvoyant diversification portfolio is more than compensated for this risk with a Sharpe ratio of over
1.0, easily surpassing the risk-adjusted figures of the equally weighted and 60/40 portfolios. Realized long-term Sharpe ratios above
1.0 are an exceedingly rare occurrence in the investment management industry, although they remain routine in the world of backtests
(and Madoff-style fraud)!”

Performance of Clairvoyant Diversification versus 60/40 Portfolio, 1975—-2019

Clairvoyant Diversification 60/40 Large-Cap US Equities US Core Bonds
1975-1979 37.0% 11.8% 14.8% 6.7%
1980-1989 26.5% 15.9% 17.6% 12.4%
1990-1999 16.8% 14.1% 18.2% 1.7%
2000-2009 15.8% 24% -0.9% 6.3%
2010-2019 11.8% 9.8% 13.6% 3.7%
1975-2019 19.6% 10.6% 12.1% 7.4%
Volatility 14.8% 10.1% 15.7% 6.2%
Sharpe ratio 1.02 0.60 0.48 047

Note: We are just entering the next three-year clairvoyance window, and thus we are unable to extend the analysis into 2020.
Source: Research Affiliates, LLC, based on data from FactSet.

Any use of the above content is subject to all important legal disclosures, disclaimers, and terms of use found at resgarch i
www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. affiliates
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When we break out returns for clairvoyant diversification by decade, we witness breathtaking outperformance in the late 1970s, the
decade of the 1980s, and the decade of the 2000s. In the 2010s, the S&P 500 produced an annualized 13.6% return, outperforming
clairvoyant diversification by 1.8% a year—even clairvoyance couldn’t beat the S&P juggernaut! The same occurred in the 1990s when
the S&P 500 beat clairvoyant diversification by 1.4% a year. In both cases, over a “long-term” 10-year span, a single asset class beat a
portfolio of the three or four best performing asset classes, re-selected every three years to ensure the portfolio was always investing in
the winners.

“In the 2010s, the S&P 500 produced an annualized 13.6% return, oulperforming
clairvoyant diversification by 1.8% a year—even clairvoyance couldn’t beat the S&P
juggernaut! The same occurred in the 1990s when the S&P 500 beat clairvoyant
diversification by 1.4% a year.”

Finance theory and consultants recommend diversification because no one can predict the future. But even if we could, we would have
still underperformed the S&P 500 in the 1990s and 2010s. What a pity the run was interrupted by the orst decade for 60,/40 in the past
half-century!

Conclusion

Many of us in the investment management business are fiduciaries, those entrusted with watching over and prudently administering
our clients’ money and assets. Even those professionals who do not have a legal fiduciary obligation have a deep-seated desire to do
right by their clients. It's hard work. Capital markets are inherently uncertain and require substantial holding periods for even “proven”
strategies to earn their anticipated returns. When, as investors, we encounter disappointment, we first need to ascertain if the
performance results are unusual or implausible. We can then make a more informed judgment as to whether to extrapolate these
results into the future or to expect benefits from mean reversion.

By definition, investors who use the last decade-plus or even the last 30 years—in which two of the three decades ended at peak equity
valuations and a perfectly clairvoyant GTAA strategy was unable to keep pace with US stocks—to project the continued superiority of a
60/40 strategy over more-diversified approaches are tacitly relying on prices to rise ever higher. Can we really count on another round
of speculative good fortune—indeed, to trust that continued escalation in valuations will successfully serve trillions in future pension
obligations? If not, now is not the time to abandon diversification and diversifying asset classes. Certainly, if mean reversion does
occur, heeding the lessons of the 2000s we must acknowledge that diversification is needed today more than ever.
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Endnotes

1. In the video “Forging the Frontier” on the Research Affiliates website, Harry Markowitz provides more background on his journey to
becoming the “Father of Modern Portfolio Theory.”

2. According to the website Quotelnvestigator, this quote first appeared in the Yale Literary Magazine in 1882.

3. Most readers will be shocked to learn that the final benefit payment from the Civil War was paid to the disabled daughter of a
veteran of that war in May 2020, 155 years after the end of the war (Miller and McCarthy, 2020), and that the last spousal pension
check from the Revolutionary War was paid in 1906, 131 years after the pension had been earned (Harrell-Sesniak, 2012).

4. The economic expansion ran from June 2009 until February 2020, and the bull market was even longer, running from March 2009
until February 2020. The last complete market cycle, peak to peak, lasted from October 2007 until February 2020.

5. "Equity Methodology Overview,” available on the Research Affiliates website, offers an opportunity for a deeper dive into the
underlying theory of our Asset Allocation Interactive web tool.

6. We are just entering the next three-year clairvoyance window, and thus, we are unable to extend the analysis into 2020.
7. Sadly, Sharpe ratios above 1.0 are an all-too-common occurrence in the confined world of backtesting. Arnott, Harvey, and

Markowitz (2019) provides more detail on the dangers of backtests. Even realized Sharpe ratios above 1.0 require serious due
diligence as Madoff investors learned the hard way.
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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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