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The role of bonds ina
low-yield environment

Yields for most fixed income investments globally are historically low, and low
interest rates are likely to result in muted bond returns over the next decade.
Because of the low return expectations, investors may be concerned about
allocating to fixed income in multi-asset portfolios.

However, we believe the primary role of bonds in a portfolio is not to produce high
returns, but to act as a shock absorber in times of equity market stress. History
suggests that high-quality bonds act as ballast for the portfolio in both high and
low interest rate environments because of their low correlation with equity.

Amid the low interest rate environment and fears of rising U.S. rates, investors
may benefit from non-U.S. fixed income. This can offer diversification because of
imperfect correlations of interest rate movements in other countries. Also, when we
use Vanguard's portfolio construction models to build an optimized portfolio, we find
that certain high-yielding assets, such as U.S. high-yield corporates and emerging-
market bonds, enhance the portfolio's risk-adjusted return. However, these portfolios
should be created based on a solid asset allocation methodology, in particular to
manage drawdown risk and at the same time increase expected returns.
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Bond yields have been historically low for quite
some time. For some countries that have
adopted a negative interest rate policy, such as
Japan and a few countries in Europe, 10-year
government bond yields are still negative. The
role of fixed income in portfolios, then, has come
under increasing scrutiny, because the return that
investors can expect from government and
corporate bonds has fallen significantly over the
last 10 years.

Despite the increase of more than 90 basis points
in the 10-year U.S. Treasury note's yield from
August 2020 through September 2021, rates are
still low by historical standards. At the end of
September 2021, the 10-year U.S. Treasury yield
was 1.49%, compared with a historical average of
3.20% since January 2000. Yields of 10-year
government bonds in the U.K., Germany,
Australia, Canada, and Japan have experienced a
similar trend: September 2021 yields were 1.02%,
-0.20%, 1.49%, 1.51%, and 0.07%, compared with
historical averages since January 2000 of 3.06%,
2.38%, 4.18%, 3.11%, and 0.88%, respectively.

With low bond yields and increasing uncertainty
about rising rates that can hurt bond returns, it is
understandable that some investors question the
role of fixed income in a portfolio. Their main
concern is the low expected return of bonds over
the next decade.

In this paper, we address the main role that fixed
income plays in a portfolio, which is to act as
ballast in times of equity market stress.

First, we look at the correlation between bonds and
equities, which provides a glimpse into the
diversification benefit of bonds. We then focus on
how, from a historical perspective, different types of
fixed income investments have performed when
equities nosedived. Then we discuss the elevated risk
of equity market downturn over the next three years.

Next, we tackle the risk and impact of rising
rates. While predicting interest rate movements
is notoriously difficult, we illustrate that a
negative price impact for bonds dictated by rising
interest rates can be offset by reinvesting at
higher yields over the longer term, evenin a
low-rate environment.

Finally, we use data from the Vanguard portfolio
analytics service used by our financial advisor
clients? to look at how these U.S. financial
advisors are currently positioning their asset
allocation. We compare this typical portfolio with
an optimized portfolio that relies on our asset
return forecasts using Vanguard Capital Markets
Model® (VCMM) (Davis et al., 2014). This case
study surfaces the potential benefits of
allocating to certain investments and some
common allocation pitfalls we observe.

IMPORTANT: The projections and other information generated by the VCMM regarding the likelihood of
various investment outcomes are hypothetical in nature, do not reflect actual investment results, and
are not guarantees of future results. Distribution of return outcomes from VCMM are derived from
10,000 simulations for each modeled asset class. Simulations are as of March 31, 2021. Results from
the model may vary with each use and over time. For more information, please see the Appendix.

1 This refers to all advisors' model portfolios that are part of Vanguard's Portfolio Analytics & Consulting (PA&C) service in the United States as well as Vanguard's Online
Portfolio Analytics Tool. Advisors' portfolios are aggregated by equally weighting each advisor's portfolio across every asset class. Vanguard's PA&C was servicing around

14,000 different portfolios as of January 2019.



Bonds act as ballast during equity
market downturns

While the expected return of equities is higher
than that of fixed income over the long term, so
is the volatility or risk. This is evident by the 21
corrections—defined as annual returns that
represent declines of more than 20%—that the
U.S. equity market has experienced since January
2000, using the MSCI USA Total Return Index as a
proxy. The worst U.S. equities decline during this
period was a return of -50.6%, from October 2007
to March 2009. It's important to diversify against
this drawdown risk in a portfolio, using stable
assets such as fixed income.

Correlation is probably the first metric that

investors look at to understand the diversification
potential between two assets in a portfolio.

FIGURE 1.

The level of correlation can be as low as -100% and
as high as 100%. An asset that has low correlation,
typically less than 30%, with another asset is said
to be a good diversifier.

The correlation between equities and bonds has
changed over time and has bounced between
negative and positive on multiple occasions, but it
has been predominantly negative since the late
1990s (llmanen, 2003). Figure 1 shows the three-
year rolling correlation from December 1975 to
the end of March 2021 for different equity and
bond index return pairs. As expected, the
correlation between equities and high-quality
fixed income tends to fluctuate and has been
especially low since the 2000s. This provides a
first insight that fixed income diversifies the
equity risk in a portfolio.

Three-year rolling correlation between equity and bond returns
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Notes: Data are monthly returns in USD from December 31,1975, to March 31, 2021. For global aggregate and government bonds, available data started on January 31,1990,
and September 29, 2000, respectively. U.S. equities are represented by the MSCI USA Total Return Index and global equities by the MSCI ACWI Total Return Index. U.S. aggregate
bonds are represented by the Bloomberg U.S. Aggregate Index and Treasuries by the Bloomberg U.S. Treasury Index. Global aggregate bonds are represented by the Bloomberg
Global Aggregate Index Value (USD Hedged) and global treasuries by the Bloomberg Global Aggregate Treasuries Index (USD Hedged).

Source: Bloomberg.



Will the correlation between equities and bonds change direction?

We must note that if the correlation between
equity and fixed income were subject to a structural
change and reverted to being positive, as it was in
the 1980s, the diversification benefits of fixed
income would be muted. The dynamics affecting
the relationship between equity and bond returns
are complex and beyond the scope of this paper;
however, one of the key drivers of the equity-bond
correlation is the correlation between economic
growth and interest rates (Shen and Weisberger,
2021). If economic growth and rates tend to move
in the same direction, the correlation between
equities and bonds will tend to be negative.

The relationship between economic growth and
interest rates is predominantly a function of
fiscal and monetary policy. The introduction of
more transparent monetary policies, forward
guidance, and inflation targeting have helped
central banks react to economic shocks in a more
systematic and predictable way.

However, correlation tells only part of the story.
Correlation provides an estimate of how two
variables are linearly related. That means, for
example, that if we assume the correlation between
equities and government bonds to be negative, we
expect that when equity returns are below their
historical mean, government bond returns will be
above their historical mean, and vice versa.

Correlation has two main limitations: It provides only
an estimate of the average relationship, whereas
investors are generally more interested in how bonds
respond when equities plummet. And it does not
indicate the magnitude of the relationship between
equities and bonds. In fact, correlation does not tell
us anything about how much bond returns might
increase during an equity market downturn. For
these reasons, it is important to assess the actual
performance of different assets, including bonds,
when U.S. equities have performed poorly.

Figure 2 quantifies the performance of fixed income
assets during periods of poor equity performance.
Looking at the months when U.S. equity returns
were in the lowest decile, since January 1988, we
plot the median return for other assets in the same

More specifically, central banks tend to cut interest
rates during recessions and raise them during
periods of strong economic growth to prevent
inflation. This mechanism naturally leads to a
positive relationship between economic activity
and rates and, consequently, a negative correlation
between equities and bonds. Governments are
focusing more on sustainable levels of debt to
GDP. They are thus preventing the potentially
vicious cycle of higher rates, because of increasing
credit risk, and low growth that could lead to a
positive correlation between equity and bond
returns. We do not anticipate that monetary and
fiscal policies will substantially change in the
future, which supports our base case that the
correlation between equities and bonds will stay
negative for the foreseeable future.

months. Consistent with previous studies (e.g.,
Westaway and Thomas, 2013, Philips et al., 2013,
and Renzi-Ricci and Baynes, 2021), the figure shows
how the negative correlation we observed in Figure
1 works to the investor's benefit, with high-quality
bonds exhibiting positive returns in contrast to the
negative returns of equities and other riskier assets
such as real estate investment trusts (REITs) and
commodities.

Figure 2 also illustrates that even during the
worst decile of U.S. equity returns, emerging-
market equities (-8.7%) and global ex-U.S.
equities (-7.8%) actually performed worse than
their U.S. counterparts (-7.2%). This shows that
globally diversifying an equity portfolio may not
be enough to offer protection against U.S. equity
underperformance because of the correlation
across global equity markets. If an investor is
seeking greater downside protection against U.S.
equity market risk, then a well-diversified
portfolio containing stocks and bonds seems to
be the answer. In fact, during periods of equity
market stress, high-quality fixed income acted as
ballast, cushioning the losses in the equity portion
of the portfolio.



FIGURE 2.

Median return of various assets during the
worst decile of monthly U.S. equity returns
from January 1988 to March 2021
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Notes: Emerging-market equities are represented by the MSCI Emerging Markets
Index; global ex-U.S. equities by the MSCI AC World ex-USA Index; U.S. equities by the
Dow Jones U.S. Total Stock Market Index; U.S. REITs by the FTSE/NAREIT Real Estate
Index; U.S. dividend equities by the Dow Jones U.S. Select Dividend Index;
commodities by the Bloomberg Commaodity Index; U.S. high-yield bonds by the
Bloomberg U.S. Corporate High Yield Bond Index; emerging-market bonds by the
Bloomberg EM USD Sovereign Index; floating rate bonds by the Credit Suisse
Leveraged Loan Index; U.S. cash by U.S. Government 3-Month T-Bill Yield; U.S.
corporate bonds by the Bloomberg U.S. Corporate Index; global ex-U.S. bonds by the
Bloomberg Global Aggregate ex-USD Bond Index; U.S. bonds by the Bloomberg U.S.
Aggregate Bond Index; U.S. municipal bonds by the Bloomberg Municipal Bond Index;
and U.S. Treasury bonds by the Bloomberg U.S. Treasury Bond Index. All data begin in
January 1988, other than the Dow Jones U.S. Select Dividend Index, which begins in
January 1992; the Bloomberg Commodity Index, in February 1997; the Bloomberg U.S.
Corporate High Yield Bond Index, in February 1988; the Credit Suisse Hedge Fund
Index, in January 1994; the Bloomberg EM USD Sovereign Index, in January 1993; and
the Bloomberg Global Aggregate ex-USD Bond Index, in January 1990 (unhedged)
and in February 1990 (hedged).

Sources: Bloomberg and FactSet.

2 For further details, see Davis et al. (2020).

Of course, bonds are not all created equal. Some of
the riskier, lower-quality bonds can more closely
resemble equities during periods of equity market
stress. Notably, high-yield credit and emerging-
market bonds did have median negative returns
over the sample period. However, their returns were
still less negative than the equity returns. On the
other hand, U.S. Treasury bonds, U.S. aggregate
bonds, and global ex-U.S. bonds did provide more
significant protection, delivering positive returns
ranging from 0.76% to 1.65%.

The key point is that bonds are part of a multi-
asset portfolio not to provide high returns, but
rather to hedge against the risk of severe equity
shocks, with government bonds in particular
playing a critical role in diversifying risk during
equity market corrections.

If this is the case, the next logical question is:
What are the odds of an equity market correction?

The likelihood of an equity market
correction

As we discussed in our Vanguard Economic and
Market Outlook for 2021,2 even though global
equity markets lost almost a third of their value in
March 2020, markets have rebounded sharply.
Global equities, as measured by the FTSE All-
World Index, returned 55.1% for the year ended
March 2021.



Given the current high U.S. equity market
valuations, the risk of a sharp downturn (defined as
a drop of greater than 20% peak to trough) over
the next three years, as shown in Figure 3, remains
elevated at 18%. We estimate a 15% probability of
a 20% downturn for global equities. We also
estimate that U.S. equities have a 46% and global
equities a 43% probability of decreasing by more
than 10% over the next three years. These figures
are higher than our long-term equilibrium estimates.

FIGURE 3.
Probability of equity market correction over
the next three years
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Notes: Probabilities correspond to the percentage of U.S. equity and global equity in
10,000 VCMM simulations that experience declines over the next three years, in USD.
Returns do not take into account management fees and expenses, nor do they reflect
the effect of taxes. Returns do reflect reinvestment of dividends and capital gains.
The dashed yellow lines represent the probabilities for global equity in the market's
long-term equilibrium state.

Source: Vanguard, as of March 31, 2021.

Overall, these metrics suggest a higher-than-
normal probability of equity market correction
over the short to medium term. This creates a
stronger case for building well-diversified multi-
asset portfolios with strong hedging characteristics.
The role of bonds as a diversifying asset class is
therefore more important than ever.

Bonds in a low and rising rate environment

The enhanced probabilities of an equity market
downturn create a compelling argument for holding
bonds in a portfolio. Nevertheless, this relies on
the assumption that the diversification benefits
of bonds in the current yield environment are the
same as those that investors have experienced
since the late 1990s. For instance, do bonds also act
as ballast in a rising rate environment? Investors
often question this assumption. In this section, we
expand our analysis and focus on the diversification
properties of fixed income securities in a low and
rising rate environment.

Predicting interest rate changes is notoriously
difficult

It is worth acknowledging how difficult it is to
accurately predict how and when interest rates
will change. Predictions of rising rates over the
last decade have been proven wrong time and
time again. For example, investors often look at
the implied forward rate as a proxy for future
expected rates.3 As also illustrated in Davis et al.
(2010), Figure 4 shows the evolution of the U.S.
federal funds effective rate from January 2008
to March 2021 and the market implied forward
rates up to two years, at any point in time.

3 We do acknowledge that market implied forward rates are not necessarily unbiased proxies for market expectations of future short-term rates (see limanen, 1996). The
difference between implied forward rates and expected future short-term rates is called "term premium” and it has historically been positive. That is also one of the
reasons why yield curves are, most of the time, upward sloping, unless markets expect an economic downturn in the near future.



FIGURE 4.

U.S. federal funds effective rate and forward rates
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Source: Bloomberg.

The chart shows that although in most periods
the market implied forward U.S. federal funds
rate was expected to rise, the realized federal
funds rates kept falling and ended significantly
lower than the market predictions. This is just
another example of how hard it can be, even for
professional investors and the market as a whole,
to accurately predict interest rate changes.

The different components of bond returns and
rising rates

Although interest rate movements are hard to
predict, investors still care a great deal about
them because they directly affect the return of

fixed income investments. This is understandable:

Unlike other investments, such as equities, bonds
have a well-defined stream of coupon payments.

Because of this income stream, bonds are uniquely
affected by interest rate movements. If interest
rates rise, bond prices will fall, reducing the total
return on the investment. The opposite is true if
interest rates fall. When analyzing expected bond
returns, investors rely heavily on duration. Duration
is the sensitivity of a bond's price to changes in
interest rates. Although duration is useful for rough
estimates, it presents two key limitations:

e |t assumes a parallel shift of the yield curve,
where yields of all maturities shift equally. This
is a simplistic view of how interest rates will
change over time.

e |t can estimate instantaneous price return or
capital gain/loss, but investors are best served
by considering total returns over time. That is,
the interest payments should not be ignored.

While rising interest rates can mute the
performance of bonds over short time horizons,
the impact of rising rates is often misunderstood.



Bond total returns have two main components:
price return and return from income. Changes to
interest rates cause these two components to
move in opposite directions. Medium- to long-term
investors should care about bond total returns
instead of the negative short-term impact on
bond prices. In fact, as we show in Figure 5, the
long-term performance of bond investments has
come mostly from income return, not price return.

FIGURE 5.

While many investors may be concerned about the
risk of a capital loss, it is important to consider any
investment from the perspective of total return.
This is better illustrated by looking at the evolution
of the return components of a constant-maturity
5-year U.S. Treasury investment.

Price return and total return for U.S. aggregate bonds
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Figure 6 illustrates future returns that would be
realized based on the changes in interest rates
implied by the forward curve as of the end of
March 2021.4 As do Westaway, Schlanger, and
Kesidis (2015), Figure 6a shows that even though
the stream of price returns is negative over the
next five years, the investor's total return is
actually positive in every single year. This is
because the negative price impact dictated by
the upward slope of the U.S. Treasury yield curve
is more than offset by reinvesting in Treasury
bonds that have higher yields.

In Figure 6b, we go one step further and assume
that immediately after an investor purchases the
5-year Treasury note at the beginning of the first
year, the yield curve shifts upward by 50 basis

FIGURE 6.

points across all maturities in addition to the rise
in rates implied by the forward curve. (A basis
point is one-hundredth of a percentage point.) In
this case, the one-year impact on the price return
is noticeably more severe (-2.8% versus —-0.9%) and,
after two years, the cumulative total return of the
investment is still negative at -1.1%. However, by
the end of the fifth year, an investor would have
reinvested at higher yields and, even in this extreme
case, realized a cumulative total return of 5%.

Clearly, just focusing on capital losses ignores the
bigger picture. In an environment where rates are
expected to rise, the higher yields of longer-term
bonds reflect the trade-offs of short-term capital
loss versus higher income. In other words, investors
suffer a short-term pain for a long-term gain.

The return components of a 5-year U.S. Treasury investment

a. 5-year U.S. Treasury spot curve

Year 1 Year 2 Year 3 Year 4 Year 5
Yield change (basis points) 47 46 35 22 12
Income return 1.0% 1.4% 1.9% 2.3% 2.5%
Price return -0.9% -1.2% -1.0% -0.6% -0.4%
Annual total return 0.1% 0.3% 0.9% 1.6% 21%
Cumulative total return 0.1% 0.3% 1.2% 2.9% 5.0%
b. 5-year U.S. Treasury spot curve with a +50-basis-point parallel shift at the beginning of Year 1

Year 1 Year 2 Year 3 Year 4 Year 5
Yield change (basis points) 96 46 35 22 12
Income return 1.0% 1.9% 2.4% 2.7% 3.0%
Price return -2.8% -1.2% -1.0% -0.6% -0.4%
Annual total return -1.9% 0.8% 1.4% 2.1% 2.6%
Cumulative total return -1.9% -11% 0.3% 2.4% 5.0%

Notes: The U.S. Treasury spot curve is derived from active U.S. Treasury bonds as of March 31, 2021. Figure 6a shows the returns of a 5-year U.S. Treasury investment, assuming
rates change following the forward curve derived from the spot curve as of March 31, 2021. Figure 6b assumes that the U.S. Treasury spot curve has a positive 50-basis-point
parallel shift at the very beginning of Year 1, just after the investor has purchased the 5-year Treasury note.

Source: Bloomberg.

4 We assume that an investor purchases a 5-year U.S. Treasury note, holds it for one year, and then sells it, reinvesting the proceeds in a new 5-year U.S. Treasury note. This
approximates the performance characteristics of a portfolio, where maturity stays constant.



Now that we have investigated the possible
effect of rising rates on the total return of bonds
for medium- to long-term investors, we look at
what our VCMM asset return projections tell us
for the years to come. That gives us insight into
what investors should expect from investing in
fixed income assets and the effect of the current
yield curve on future returns.

Our projections already have a modest rate
increase built in. Figure 7 shows that, over the next
10 years, the return on bonds is projected to
increase from around 0.4% for U.S. bonds (0.6%
for global ex-U.S. bonds) on an annualized basis
over the next three years—up to 1.9% for U.S.
bonds (1.8% for global ex-U.S. bonds) over the full
10-year period. This is consistent with an upward
sloping yield curve.

FIGURE 7.

Against a backdrop of lower yields across the
curve, as we would have expected, these return
forecasts are lower than the historical average.
As explained by Philips et al. (2014), global ex-U.S.
bonds are able to offset some risk specific to
rising U.S. rates because of diversification that
arises from imperfect correlations of interest
rate movements in other countries.

Despite current conditions and the lower-than-
normal expected bond returns, we still believe
that bonds are likely to remain one of the best
diversifiers of equity market risk and that they
will likely provide downside protection to investors
in balanced portfolios over the long term. We
expand on this point in the next section.

Distribution of annualized returns for U.S. and global ex-U.S. bonds over different time horizons
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Notes: The figure uses VCMM simulations as of March 31,2021, and forecasts are in USD. The historical average is the mean over the last 20 years from March 31,2007, to March 31,
2021. U.S. bonds are represented by the Bloomberg U.S. Aggregate Index and global ex-U.S. bonds by the Bloomberg Aggregate ex-USD Total Return Index (Hedged USD).

Source: Bloomberg.
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Bond returns when equities fall in the low- FIGURE 8.

yield environment Median return of various asset classes during
Figure 2 showed that during periods of equity the worst decile of monthly U.S. equity returns
market stress, measured as the worst decile of split by yield environment from January 1988
monthly U.S. equity returns, high-quality fixed to March 2021

income historically has acted as ballast, providing -8.80%

I . . -8.73% Emerging-market equities
positive returns. However, in that analysis, we .

. . . . . - Y
included all periods, independent of their yield 8.68% Global ex-U.S. equities
environment. -

8.03% U.S. equities
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Given the current low-yield environment, it would be
sensible to question whether our earlier conclusions -5.93%
extend to low-yield environments as well. The
simple answer is yes: In low-yield environments,
high-quality bonds have actually offered more -2.95%
downside protection.
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-0.10%

U.S.Treasury bonds 1.73%

0.26%

M Federal funds target rate below 2.5%
[ Federal funds target rate above 2.5%

Notes: Emerging-market equities are represented by the MSCI Emerging Markets
Index; global ex-U.S. equities by the MSCI AC World ex-USA Index; U.S. equities by the
Dow Jones U.S. Total Stock Market Index; U.S. REITs by the FTSE/NAREIT Real Estate
Index; U.S. dividend equities by the Dow Jones U.S. Select Dividend Index; commodities
by the Bloomberg Commodity Index; U.S. high-yield bonds by the Bloomberg U.S.
Corporate High Yield Bond Index; emerging-market bonds by the Bloomberg EM USD
Sovereign Index; floating rate bonds by the Credit Suisse Leveraged Loan Index; U.S.
cash by the U.S. Government 3-Month T-Bill Yield; U.S. corporate bonds by the
Bloomberg U.S. Corporate Index; global ex-U.S. bonds by the Bloomberg Global
Aggregate ex-USD Bond Index; U.S. bonds by the Bloomberg U.S. Aggregate Bond
Index; U.S. municipal bonds by the Bloomberg Municipal Bond Index; and U.S. Treasury
bonds by the Bloomberg U.S. Treasury Bond Index. The federal funds target rate is the
upper boundary of the target range where applicable. All data begin in January 1988,
other than the Dow Jones U.S. Select Dividend Index, which begins in January 1992;
the Bloomberg Commaodity Index, which begins in February 1991; the Bloomberg U.S.
Corporate High Yield Bond Index, which begins in February 1988; the Credit Suisse
Hedge Fund Index, which begins in January 1994; the Bloomberg EM USD Sovereign
Index, which begins in January 1993; and the Bloomberg Global Aggregate ex-USD
Bond Index, which begins in January 1990 (unhedged) and February 1990 (hedged).
Sources: Bloomberg and FactSet.

5 The 2.5% threshold is used because it is approximately the median of the federal funds rate in the worst decile of months. After grouping the data with this threshold, we
have 20 months of data in which the federal funds rate is below 2.5% and 21 months in which it is above 2.5%.

6 These findings are consistent with the results in Renzi-Ricci and Baynes (2021), where the authors focused on the diversification benefits of bonds in the low-yield
environment in the U.K. and Germany.
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Now that we have explored the historical
performance of bonds when equities nosedive, we
turn to our VCMM projections to assess how this
relationship might persist for certain asset classes
in the future, since we do forecast that the low-
yield environment will persist. In Figure 9, based on
annualized return projections and examining the
worst decile of years for U.S. equity returns over
the next 10 years, we compute the median return
for numerous other asset classes.” These returns
are then converted from yearly to monthly returns
to maintain consistency.8

The trend that we noticed using historical data in
Figures 2 and 8 also emerges when we use VCMM
projections: Equity underperforms and the safer
bonds (U.S. bonds, global ex-U.S. bonds, and U.S.
Treasury bonds) offer the best return. Riskier
bonds (emerging-market government bonds and
U.S. high-yield bonds) are somewhere in the
middle in terms of performance.

FIGURE 9.

Median monthly returns of various asset
classes during the worst decile of annualized
U.S. equity returns across VCMM simulations
over the next 10 years

-2.05% Emerging-market equities
-2.00 U.S.equities
-1.38 Global ex-U.S. equities
-1.32 U.S.REITs
-0.39 Emerging-market government bonds
-0.17 U.S. high-yieldbonds
-0.08 Commodities
-0.02 | Hedgefundreturns
U.S.corporate bonds 0.07
US.cash || o
Global ex-U.S. bonds (hedged) 0.23
U.S.bonds 0.28
Global ex-U.S. bonds (unhedged) 0.29
U.S.Treasury bonds 0.40

M Fixed income assets

Other assets

Notes: We use VCMM simulations as of March 31, 2021, and forecasts are in USD. For
the indexes underlying asset classes, see the Appendix.

Source: Vanguard.

7  We currently do not provide VCMM projections for all the asset classes reported in Figure 8. That is why Figure 9 shows a smaller set of asset classes.

8 Itis worth noting that since the forecasted data were yearly (not monthly, as was the case for the historical data for Figures 2 and 8), these returns are less extreme because
the data are less granular and the worst returns are averaged out over the course of a year.
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The elephant in the room: Inflation

In 2020, global economies suffered a major
setback because of COVID-19. As a result, U.S.
inflation fell to about 0.5% in the second quarter
of 2020 before rapidly increasing in the first
quarter of 2021. We expect both headline and
core U.S. inflation to decline in the months ahead
and moderate as the temporary drivers run their
course. Specifically, we expect two key factors to
drive inflation in the coming months:

e Base effects—the comparison of prices this
year with their low levels a year earlier: The U.S.
Personal Consumption Expenditures (PCE)
Price Index began to rise in the second half of
2020, after its decline earlier in the year. The
low base of inflation in the first half of 2020
is one transitory reason to have expected the
high levels of inflation in the first half of 2021.
Because PCE recovered in the second half of
2020, we expect inflation to decline from its peak
in the second half of 2021 into 2022.

e A mismatch in supply and demand: As the
pandemic shuttered economic activity, demand
and supply for goods and services dried up.
Demand began to increase as the economy
reopened and consumers had cash from
government stimulus programs to spend.
However, supply took longer to get back to pre-
pandemic levels. This mismatch in supply and
demand could have helped push prices higher.
We expect this mismatch to lessen, allowing
prices to return to more normal levels.

For these reasons, as shown in Figure 10, we
expect that headline inflation, as measured by
PCE, will have peaked just below 4.2% as of July
2021 before peaking at the same level in October
2021. We expect core PCE, which excludes more
volatile food and energy prices, to peak at just
above 4.3% in November. These figures reflect
comparisons with index levels from the same
month a year earlier.
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FIGURE 10.
U.S. PCE and core PCE forecasts
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Notes: Data are as of July 31, 2021. The dotted lines represent our forecast for the
inflation index. The forecast is obtained from Vanguard proprietary inflation
forecasting models. Core PCE removes the more volatile food and energy
components of inflation.

Sources: Moody's Data Buffet and Refinitiv.

Longer term, Vanguard expects inflation to
moderate after peaking in the fourth quarter of
2021, with headline PCE declining to between
1.5% and 1.8% in the second half of 2022. We
expect core PCE to fall below 2% in the second
half of 2022 but stay above the headline PCE
level, between 1.8% and 2%.

What does this imply for investors' portfolios?
Higher inflation brings with it the prospect of
near-term pain for investment portfolios, with
prices on existing bonds pressured as investors
seek new bonds with higher yields and with stocks
appearing less attractive on a relative basis. A
sustained rise in inflation would eventually mean
that the Federal Reserve raises interest rates from
near zero. Because interest rates have been so low
for so long, adjusting to this new reality will take
time. However, we would expect the impact on
asset returns to last only as long as the inflation
shock persists. Portfolios can be in position to
recover over the medium term as inflation levels
return to near the Fed's 2% target.

We do not anticipate a return to an extreme
scenario of ever-accelerating inflation, in which
markets can't keep up despite their pricing
attempts. The Fed and central banks around the
developed world appreciate the dangers of
runaway inflation and would work to counter it.



Debunking a few misconceptions about bonds

In a low-rate environment, investors may worry
about the low level of income from investing in
bonds. For this reason, it is often tempting to
move toward high-income securities and use
them as replacements for bonds. We debunk
some common myths about income and fixed
income securities.

Myth 1. High-dividend stocks substitute for bonds
in today's environment.

High-dividend stocks are indeed expected to
generate higher income than some other types of
stocks, which can invite comparison with bonds.
However, the risk profiles of high-dividend stocks
and those of bonds are completely different. In
fact, bonds are held in a multi-asset portfolio to
diversify equity risk. As we can see from Figure 8,
for instance, U.S. dividend equities have had
negative returns similar to those of other equities
during periods of worst performance for U.S.
equities. This is to be expected, since their risk
profile is that of an equity, and therefore they do
not serve as a substitute for bonds. This does not
mean that high-dividend stocks do not belong in
a portfolio, just that they cannot be used as a
substitute for fixed income.

Myth 2. If | am not greatly worried about stock
volatility because my dividend income is more
than adequate for my needs, there is no reason
to own bonds.
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An investor's asset allocation should be aligned with
the individual's goals and risk tolerance and should
be based on the total return of the investment
rather than just the dividend component (Bupp et
al., 2021). Holding a 100% equity portfolio may
cause a risk-averse investor to sell equities during
times of market distress, when the prices are
lowest. Thus, aligning the portfolio with risk
tolerance and one's goals helps maintain discipline
and helps the investor avoid rash decisions. An
investor with very high risk tolerance might indeed
find optimal a portfolio with very limited or even no
fixed income exposure. However, sufficient dividend
income itself does not imply that one should not
hold bonds.

Myth 3. If the equity downside protection feature
of bonds disappeared, there would be no role for
bonds in a portfolio.

Even if bonds played a lesser role in diversifying
equity risk and acting as a buffer when equities
struggle, not every investor would invest only in
equities and risky assets. Investors with higher risk
aversion, who can tolerate only reasonably low
levels of volatility—as well as investors who are
primarily interested in capital preservation or who
have liability-driven goals—would still hold a
significant portion of their portfolio in fixed income
assets. This is simply because bonds reduce the
dispersion of possible future outcomes, thus making
the portfolio more suitable for those who cannot
handle high levels of uncertainty.



Practical portfolio applications for
financial advisors

We have shown how the diversification properties
of bonds hold even when yields are low and that
longer-term investors should not worry about
rising rates and higher inflation expectations. In
this section, we discuss some practical implications
and what they mean for investors' portfolios. We
compare two portfolios: one a “typical” U.S.
advisor portfolio and one an optimized portfolio
constructed using the Vanguard Asset Allocation
Model (VAAM), our model for building portfolios
based on full-scale optimization (see Aliaga-Diaz
et al., 2020).

In the first quarter of 2021, we saw a continuation
of trends from the last quarter of 2020. Risk assets
continued to rally, which resulted in a continued
expansion in valuations and a compression of credit
spreads across most markets. Specifically, in the
first quarter of 2021 we saw larger valuation
expansions in equity markets outside the U.S.,
causing global ex-U.S. equity return expectations to
decline faster than their U.S. counterparts. Also, our

FIGURE 11.

outlook for lower-trend GDP growth and its impact
on corporate revenue growth leads to a guarded
outlook for global equities. We expect global
equities to return 3.9%-5.9% over the next decade,
based on VCMM projections. Further, we still do not
expect the trends that have defined the last decade
to persist. Namely, we expect equity markets
outside the U.S. to outperform, largely because
of lower valuations and a higher dividend yield.

VAAM uses VCMM return forecasts over the next
10 years, which price in the current low yields and
the chance of arise in rates. This comparison allows
us to assess the portfolio tilts that could be made
to improve the outlook for an investor, given the
current market environment.

For fairness, the optimized portfolio is calibrated to
a level of risk aversion that incorporates a 60%
equity allocation—the same as the typical advisor
portfolio—and both portfolios contain the same
assets. The optimized portfolio is subject to some
relative constraints and requires a minimum of 2%
allocation to cash for rebalancing purposes. We
show both portfolios in Figure 11.

Asset allocations for an optimized portfolio versus a “typical”
U.S. advisor portfolio with 60% equity holdings

a. Optimized portfolio

‘ B 371%
21.2%

3.5%

B 4.0%

5.3%

12.3%

3.8%

10.8%

B 2.0%

U.S. equities

Developed ex-U.S. equities
Emerging-market equities

U.S. bonds

U.S. short-term credit bonds

U.S. high-yield bonds

Global ex-U.S. bonds
Emerging-market government bonds
Cash

L/

b. U.S. advisor portfolio

o=

\

W 44.4%
M.4%
4.2%

M 13.0%
7.2%
3.8%
5.1%
0.9%

M 10.0%

U.S. equities

Developed ex-U.S. equities
Emerging-market equities

U.S. bonds

U.S. short-term credit bonds

U.S. high-yield bonds

Global ex-U.S. bonds
Emerging-market government bonds
Cash

Notes: VCMM simulations are as of March 31, 2021, in USD and use a 10-year investment horizon. The following constraints apply for the optimized portfolio: Emerging-market equity
is no more than 20% of total equity; U.S. equity is at least 60% of total equity; U.S. high-yield bonds make up no more than 70% of the combined weight of U.S. credit bonds and

U.S. high-yield bonds; U.S. high-yield bonds plus U.S. credit bonds are no more than 50% of total bonds; emerging-market government bonds are no more than 30% of total bonds;
global ex-U.S. bonds are at least 10% of total bonds; and U.S. cash is at least 2% of the total portfolio. The U.S. advisor portfolio has been created by aggregating all advisors' model
portfolios that are part of Vanguard's Portfolio Analytics & Consulting (PA&C) service in the United States as well as Vanguard's Online Portfolio Analytics Tool. Advisors' portfolios are
aggregated by equally weighting each advisor's portfolio across every asset class. Vanguard's PA&C was servicing around 14,000 different portfolios as of January 2019.

Source: Vanguard.
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Though the focus of this paper is on the role of
fixed income, we do offer one quick note on the
equity allocation. Our optimized portfolio
suggests that advisors could be overweighting
U.S. equities. A higher developed-economy ex-
U.S. equity allocation would be more suitable
given our forecasts, which predict the annualized
10-year median return for developed ex-U.S.
equities at 6.7% versus 3.6% for U.S. equities.

As for fixed income, we note that a typical U.S.
advisor could actually shift some of the fixed
income holdings out of safer U.S. bonds, for which
we predict an annualized 10-year median return of
1.9%, and into slightly riskier fixed income assets
such as U.S. high-yield bonds and emerging markets
government bonds. We expect a median return of
2.7% for U.S. high-yield bonds and 2.6% for
emerging markets government bonds. Importantly,
we find that certain high-yielding assets, such as
U.S. high-yield corporates and emerging markets
government bonds, have non-zero weights in an
optimized portfolio from a total return perspective,
given their risk-return trade-offs.

To demonstrate the outperformance of the
optimized portfolio in Figure 12, we report the
distribution of the portfolios' returns and the
accompanying volatility based on our forecasts
over the next 10 years.
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FIGURE 12.

Distribution of annualized returns and
median volatility for an optimized portfolio
versus a "typical” U.S. advisor portfolio with
60% equity holdings

12%
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Optimized portfolio U.S. advisor portfolio

Volatility

Notes: We use VCMM simulations as of March 31, 2021, in USD using a 10-year
investment horizon. The following constraints apply for the optimized portfolio:
Emerging-market equity is no more than 20% of total equity; U.S. equity is at least
60% of total equity; U.S. high-yield bonds make up no more than 70% of the
combined weight of U.S. credit bonds and U.S. high-yield bonds; U.S. high-yield bonds
plus U.S. credit bonds are no more than 50% of total bonds; emerging-market
government bonds are no more than 30% of total bonds; global ex-U.S. bonds are at
least 10% of total bonds; and U.S. cash is at least 2% of the total portfolio.

Source: Vanguard.

In Figure 12, we immediately notice that the median
return of the optimized portfolio is greater than the
advisor's portfolio (4.4% versus 3.9%). However, this
does come with additional volatility (10.7% versus
9.7%). As a result, the optimized portfolio has a
larger median Sharpe ratio than the advisor's
portfolio (0.23 versus 0.20). Last but not least, the
5th percentile return of the optimized portfolio is
higher than that of a typical portfolio.



Volatility is commonly used to quantify the risk of
a portfolio, but there are other important risk
dimensions to consider. One important measure
is the maximum drawdown (the largest peak-to-
trough decline over the investment horizon) of a
portfolio. This measure of downside risk is worth
considering, especially for investors who cannot
bear shorter-term losses in their portfolio. In
Figure 13, we show the distribution of the
maximum drawdown for both portfolios.

FIGURE 13.

Distribution of maximum drawdowns for an
optimized portfolio versus a “typical” U.S.
advisor portfolio with 60% equity holdings
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Notes: We use VCMM simulations as of March 31, 2021, in USD using a 10-year
investment horizon. The following constraints apply for the optimized portfolio:
Emerging-market equity is no more than 20% of total equity; U.S. equity is at least
60% of total equity; U.S. high-yield bonds are no more than 70% of U.S. credit bonds
plus U.S. high-yield bonds; U.S. high-yield bonds plus U.S. credit bonds are no more
than 50% of total bonds; emerging-market government bonds are no more than 30%
of total bonds; global ex-U.S. bonds are at least 10% of total bonds; and U.S. cash is
at least 2% of the total portfolio.

Source: Vanguard.
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In this case, we see that the optimized portfolio has
marginally greater drawdowns than the advisor's
portfolio, suggesting that the optimized portfolio
delivers in expected performance while exposing
the investor to marginally more drawdown risk.

However, one advantage of using an expected
utility maximization approach such as VAAM for
constructing optimized portfolios is that two or
more portfolios can be directly compared by
computing their expected utility. In fact, the utility
score captures both risk and return trade-offsin a
single measure. The portfolio with the largest
expected utility is deemed optimal.

Utility scores do not have any economic meaning,
however—they are mathematical artifacts. The
certainty equivalent (CE) allows us to compare
the relative preference for different portfolios for
an investor with a given level of risk aversion.
Specifically, the CE is the guaranteed return that
an investor would accept, rather than receive a
potentially higher but uncertain return in the
future. In our case, the difference in CE between
the optimized portfolio and the advisor's portfolio
is 0.45% per year. This means that, all else being
equal, an investor would require 0.45% of risk-
free return per year in addition to the return from
the advisor's portfolio in order to find it as
desirable as the optimized portfolio.



Conclusion

Given today'’s low-yield environment and associated
low expected fixed income returns, investors are
questioning the role of bonds in a portfolio. To be
clear, the role of bonds is to act as ballast and
provide downside protection during equity market
drawdowns, rather than to generate outsized
returns. Moreover, high-quality bonds have, on
average, generated positive returns in both low-
rate and high-rate environments. This key feature
of bonds is even more important when the odds of
an equity market correction are higher than normal,
such as in the current environment.

While it is notoriously difficult to predict when rates
will rise, it is critical to remember that rising rates
result in short-term capital losses but long-term
higher income. Very often, investors neglect the
importance of the latter.

Given our market outlook and the current
environment, we find that non-U.S. bonds and
equities can add value to a portfolio based on their
risk, return, and correlation properties. Also, certain
high-yielding fixed income assets such as U.S.
high-yield corporate bonds and emerging-market
government bonds do have non-zero weights in an
optimized portfolio. However, it is vital to construct
such portfolios using a robust framework in order
to manage drawdown risk and increase expected
returns at the same time.
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Appendix
About the Vanguard Capital Markets Model

IMPORTANT: The projections and other
information generated by the Vanguard Capital
Markets Model regarding the likelihood of various
investment outcomes are hypothetical in nature,
do not reflect actual investment results, and are
not guarantees of future results. VCMM results
will vary with each use and over time.

The VCMM projections are based on a statistical
analysis of historical data. Future returns may
behave differently from the historical patterns
captured in the VCMM. More important, the
VCMM may be underestimating extreme negative
scenarios unobserved in the historical period on
which the model estimation is based.

The Vanguard Capital Markets Model® is a
proprietary financial simulation tool developed
and maintained by Vanguard's primary investment
research and advice teams. The model forecasts
distributions of future returns for a wide array of
broad asset classes. Those asset classes include
U.S. and international equity markets, several
maturities of the U.S. Treasury and corporate
fixed income markets, international fixed income
markets, U.S. money markets, commodities, and
certain alternative investment strategies. The
theoretical and empirical foundation for the
Vanguard Capital Markets Model is that the
returns of various asset classes reflect the
compensation investors require for bearing
different types of systematic risk (beta). At the
core of the model are estimates of the dynamic
statistical relationship between risk factors and
asset returns, obtained from statistical analysis
based on available monthly financial and economic
data from as early as 1960. Using a system of
estimated equations, the model then applies a
Monte Carlo simulation method to project the
estimated interrelationships among risk factors
and asset classes as well as uncertainty and
randomness over time. The model generates a
large set of simulated outcomes for each asset
class over several time horizons. Forecasts are
obtained by computing measures of central
tendency in these simulations. Results produced by
the tool will vary with each use and over time.
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Indexes for VCMM forecasts

Emerging-market equities
MSCI Emerging Markets Index

U.S. equities
MSCI US Broad Market Index

Global ex-U.S. equities
MSCI All Country World ex USA Index

Developed ex-U.S. equities
MSCI World ex USA Index

U.S. REITs
FTSE/NAREIT US Real Estate Index

Emerging-market government bonds
Bloomberg EM USD Sovereign—10% Country Capped

U.S. high-yield corporate bonds
Bloomberg U.S. High Yield Corporate Bond Index

Commodities
Bloomberg Commodity Index

Hedge fund returns
Credit Suisse Hedge Fund Index

U.S. corporate bonds
Bloomberg U.S. Credit Bond Index

Global ex-U.S. bonds
Bloomberg Global Aggregate ex-USD Index

U.S. bonds
Bloomberg U.S. Aggregate Bond Index

U.S. Treasury bonds
Bloomberg U.S. Treasury Index

U.S. short-term credit bonds
Bloomberg U.S. 1-3 Year Credit Bond Index

U.S. cash
U.S. 3-Month Treasury Bill rate
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