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The primary purpose of an investment portfolio is to fund current and future

liabilities. To adequately fund future liabilities, a portfolio’s value should increase—
through either contributions or investment returns—at a rate at least equal to
the increase in the inflation-adjusted cost of the anticipated liability, plus any
unexpected liabilities that may arise. While categories of liabilities may be
similar for most policy portfolios—wages, benefits, charitable gifts, etc.—the
characteristics of the liabilities are unique. Uncertainty about the amount and
timing of liabilities frequently complicates the formation of a suitable real-
return strategy. But are there assets that can counter the impact of inflation
on these liabilities? And what are the risks and return characteristics of such
investments? This paper critically examines the historical performance of
various asset classes and real-return strategies, concluding that:

e There is no “one size fits all” solution for preserving purchasing power that is appropriate
for all policy portfolios.

e |f the inflation-adjusted value and timing of the liability are known, investments such as
money market funds, short-term bonds, and inflation-indexed securities should produce
a real return sufficient to maintain or modestly build the portfolio’s purchasing power.

e \Where the value and timing of the liability are less certain, or where meaningful growth
of purchasing power is desired, a total-return (diversified asset) strategy seeking higher real
returns may be preferable.

e For short-term liability planning, emphasis should be on preservation of principal, because
inflationary impact is likely to be minor even if inflation is significantly underestimated.

e For long-term liability planning, a strategy emphasizing assets with historically higher real
returns may produce growth sufficient for protection in case the inflation-adjusted value
of the liability is underestimated.
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Table 1. Classification of liabilities

Amount Timing

of outlay of outlay Example

Known Known Fixed annual
lease payment

Known Uncertain Standard life
insurance policy

Uncertain Known Annual obligation with
cost-of-living escalator

Uncertain Uncertain Employee health

insurance benefits

Sources: Fixed Income Readings for the Chartered Financial Analyst® Program,
Frank J. Fabozzi Associates, 2000, and Vanguard Investment Counseling & Research.

The challenge of countering inflation

Historically, no asset class has provided a hedge
against inflation in the purest sense of the word.
While some assets have produced returns closely
correlated with changes in inflation, others have
provided a higher real-return premium over longer
periods. However, there have also been periods—
short, intermediate, and long—in which many asset
classes had negative real returns.

In setting portfolio strategy, the decision to
include assets—such as stocks—that produce
higher real returns involves a trade-off: To contend
with the uncertainty of the future value of the
liabilities, the portfolio must accept the uncertainty
of the future value of the assets. The longer the time
horizon and the more uncertain the liability, the more
acceptable this trade-off may be. This is an important
consideration, given that the intended investment
horizon for many portfolios is perpetuity.

Diversification and asset allocation can help
moderate the volatility of returns for a portfolio,
but in some years principal may still need to be
invaded to meet the liability stream. In addition,
the investment decision-making process can exert
significant influence: Policy shifts due to unexpected
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short- to intermediate-term divergence from expected
returns can complicate the long-term viability of a
strategy. As a result, the policy portfolio’s investment
horizon and behavioral aspects of investment decision-
making are critical considerations in deciding on a
real-return strategy.

Development of a real-return
investment strategy

To develop an investment strategy to contend with
inflation, a number of questions must be answered:

e How certain are the value and timing of liabilities
faced by the portfolio?

e s the goal to maintain the portfolio’s existing
purchasing power or to increase it?

e \What are the real-return opportunities of available
financial assets?

How certain are the value and timing of liabilities
faced by the portfolio?

When planning for a future liability, two issues are
paramount: the amount of the liability and the timing
of the liability. Liabilities may be classified based

on the certainty of these two factors, as outlined in
Table 1. Clearly, the more one knows about a future
liability, the better one can prepare for it. If both the
amount and the timing are known, a U.S. Treasury
note, bond, or inflation-indexed security may be
purchased in an amount equal to the future outlay,
discounted back to the present, to “immunize”

the liability.

For many liabilities, however—one example
being health benefits for employees—neither the
amount nor the timing is certain. In these cases,
the planning process must be flexible enough to
contend with the reality that a largerthan-anticipated
outlay may be required at a most inopportune
time. Most liabilities involve at least some degree
of uncertainty regarding amount or timing; in such
cases, using nominal bonds or TIPS to immunize
the liability is problematic.



Figure 1. Consumer Price Index for All Urban Consumers (CPI-U)
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Source: Vanguard Investment Counseling & Research.

The Consumer Price Index

The Consumer Price Index (CPI) was instituted in 1919
by the U.S. Department of Labor’s Bureau of Labor
Statistics as a means to calculate cost-of-living adjustment
in wages. The bureau has modified the construction of the
index many times over the years, but the raw data are still
collected in much the same way as nearly a century ago.
Then as now, the bureau periodically surveyed households
and collected prices to reflect the relative importance of
goods and services purchased by consumers.

Today, the CPI for All Urban Consumers (CPI-U) is
the most widely reported series of inflation measures,
incorporating prices of eight major categories of goods
and services. Because two of these categories—food and
energy—feature extremely volatile pricing, the CPI-U is
also reported without them in a version called the “core

CPI." Together, the CPI-U and the core CPI are probably the

most closely watched economic statistics in the markets.
Changes in either measure—either actual or anticipated—
can affect the price of securities.

challenging investing environment. In this
regard, Figure 1 illustrates two points: First,
over the past eight decades, periods of high
inflation have been infrequent and usually
short-lived compared with periods of moderate (or even
low) inflation. Second, periods of very high inflation were
event-driven and anomalous in the historical framework.
The infamous inflation of the 1970s resulted from two
oil crises that wreaked havoc on the energy-dependent,
inefficient U.S. manufacturing economy. The soaring
inflation of the mid-1940s came about when consumers,
after enduring years of rationing and price controls during
World War I, released their pent-up demand, driving
prices higher.
In determining a strategy for a long-term portfolio,
it can be tempting to use inflation assumptions
substantially above the long-term average in an effort
to guard the portfolio against brief spells of unexpectedly
high inflation in future. Such a tactic is likely to be
counterproductive, however, as it will probably lead
to unnecessarily high capital contributions and/or
allocations to risky assets.

S
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Figure 2. Process summary

Portfolio assets

Y

Portfolio liabilities

LA |

Timing: Unknown
Growth: Unknown

Timing: Known or
high certainty
Growth: Known

LA |

Objective:
Assets = Liabilities

Objective:
Assets > Liabilities

Yy v

Investment strategy:

TIPS

Ultra-short-term
fixed income

Investment strategy:
Diversified portfolio
Total-return approach

Source: Vanguard Investment Counseling & Research.

Is the goal to maintain the existing purchasing
power or to increase it?

Goal #1: Maintain purchasing power
At the heart of a discussion about inflation and
purchasing power is the fundamental belief that a
primary financial goal is to preserve the real value
of the portfolio (at a minimum). In essence, assets
are set aside to meet future liabilities, and the
growth of these assets must keep pace with the
growth of the liabilities through either investment
gains or additional capital contributions.

In discussing investments, nominal returns are

most often cited, but real returns are most important.

A simple approximation of an investment's real
return is its stated (nominal) return less the inflation
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rate experienced during the term of the investment.
Real returns are crucial to a portfolio because, if
inflation makes the portfolio’s liabilities grow faster
than the return generated by its assets, then the
liabilities will eventually exceed the assets set aside
to provide for them.

To preserve purchasing power, the portfolio’s
assets must increase at least as much as its
liabilities do—including the effects of inflation—
during the investment period: (AA =AL).

The change in assets (AA) is affected by both
contributions and portfolio returns. The change
in liabilities (AL) may be affected by new commit-
ments and projects, as well as by systematic and
unsystematic inflation rates. Inflation can contribute
to higher values for both assets and liabilities, of
course. However, a specific liability may increase at
a different rate from an aggregate inflation measure
such as CPI-U, whereas in the markets, asset prices
incorporate inflation expectations that are commonly
based on CPI-U. Given the uncertainty of both
factors in the above equation, accurately predicting
the inflation-adjusted future values of a portfolio’s
assets and liabilities is a challenging task.

Because inflation’s erosion of value is most
significant over time, the longer the investment
horizon, the more concerned one should be about
the portfolio’s future purchasing power. Over short
investment periods, the effects of inflation are less
pronounced. Even at unusually high inflation rates—
6% per year in the example in Figure 3—the vast
majority of the purchasing power remains intact over
the first few years. As the time frame lengthens,
however, compounding of the inflationary effect
quickly erodes a portfolio’s purchasing power. Based
on the average inflation rate of about 3% (annualized
CPI, 1926-2005), half of the portfolio’s purchasing
power would be lost in less than 25 years.



Figure 3. Erosion of purchasing power of $1
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Figure 4. Growth of CPI-U and certain sector components
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An investment strategy designed simply to
maintain a portfolio’s purchasing power is likely to
be different from one meant to produce meaningful
growth of purchasing power. Many liabilities, such
as wages and pension benefits, may (in aggregate)
closely track or even be indexed to increases in CPI-
U. If such liabilities represent the majority of those
the portfolio must meet in future, then insulating
against inflation may be made easier through the use
of inflation-indexed bonds, such as Treasury Inflation-
Protected Securities (known as TIPS). However, it
would be common for a policy portfolio’s liabilities to
grow at a rate much different from the CPI-U rate.

If liability growth is in fact expected to vary from
the “official” inflation rate, then the effectiveness of
a TIPS strategy—particularly over long investment
horizons—is doubtful. In such cases, especially when
the liability is likely to grow faster than the CPI-U, the
portfolio may need to incorporate assets that have
historically produced higher real returns. (Figure 4
traces growth rates for the CPI-U and some of its
largest components.) Depending on the expected
difference between CPI-U change and the inflation
rate of the liabilities, the allocation to assets—such
as stocks—with higher prospective real returns may
need to be considerable.

Goal #2: Meaningful growth of purchasing power
Building purchasing power usually requires a more
significant allocation to riskier asset classes (such

as stocks) than does a maintenance strategy
assuming that contributions are constant. Some
policy portfolios, however, may have minimum asset
thresholds that prevent them from increasing their
stock allocations unless the portfolio possesses a
certain surplus of assets over estimated liabilities.

In these cases, the willingness to pursue higher real-
return strategies may be hampered by the portfolio’s
lack of ability to do so, a factor that needs to be
considered in setting discretionary spending goals.
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The timing of investment returns and liability
outlays is another important factor in the overall
success of the investment strategy. In the case of
returns, timing is largely out of the control of the
policy portfolio. If investment returns are poor early
on, the additional burden from an ongoing liability
payment can reduce the portfolio's ability to sustain
a similar level of outlays in the future.

The trade-off between lower potential real returns
from conservative investments and higher ones from
riskier investments is a key factor in establishing a
real-return strategy. Deciding on the level of real return
to aim for is important in creating the investment
policy statement, and it is essential to the process
of asset allocation. However, accurately forecasting
investment returns and inflation is problematic at best,
and real returns have varied significantly over time, so
care should be taken when incorporating historical
asset class returns into forward-looking strategies.

Historically, stocks have provided higher real
returns than bonds or T-hills. The three asset classes
have had a similar frequency of negative annual
returns, but the magnitude of those declines has
been much greater for stocks. As we illustrated
previously, inflation causes relatively little harm to
assets in the short run. That makes principal risk a
greater threat than inflation to portfolios with short
time horizons, so an investment strategy designed
to eliminate or substantially reduce the variability
in returns may be more prudent for these portfolios.
For longerterm mandates, however, an emphasis
on higher real returns may be preferable.
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What are the real-return opportunities of
available financial assets?
To truly hedge inflation, an investment’s return
should increase at least as much as the CPI-U does,
and the timing of these increases should coincide.
The principal differences between a hedging strategy
and a real-return strategy are the timing and the
magnitude of the prospective return: With a hedging
strategy, the real-return benefit should be received
immediately (in the best case), rather than over
longer time frames as with a real-return strategy.
Stocks, for example, have historically had a negative
correlation with inflation in the short term, a charac-
teristic that would make them a generally poor
hedge against nearterm inflation. However, they
also have posted high real returns over lengthy
periods, a result that could help preserve a
portfolio's purchasing power over the long term.
Asset prices are set by the market and reflect
the aggregate dollars invested by market participants
on the basis of expectations that include inflation.
When new information is introduced that differs
from the data already reflected in asset prices, rapid
price changes occur. Recognizing investors’ focus
on interest rates and inflation, the Federal Reserve
Board’s Open Market Committee has attempted to
improve its communications about monetary policy
so as to reduce the gaps between expected and
actual policy changes, which can create volatile asset
repricing. As a result, returns today are more likely
to be affected not by the actual level of inflation but
by changes in the expected level of future inflation.
Table 2 divides the real returns of stocks, bonds,
and T-bills from 1926 to 2005 on the basis of the rate
of change in inflation that prevailed during each year.
The returns were quintiled and ordered based on
rate and direction of change, with the largest increases
in inflation on top. It is notable that about 60% of the
yearoveryear inflation changes fell between +150
basis points and =200 basis points. In addition, first-



Table 2. Inflation-adjusted asset returns sorted by change in yearly inflation rates, 1926—2005

Stocks*

Long-term Treasury bonds**

Intermediate-term

Treasury bonds** T-bills

Annual inflation: Year-over-year Total returns

Total returns

Total returns Total returns

basis point change Average Maximum Minimum  Average Maximum Minimum Average Maximum Minimum Average Maximum Minimum
A 150 bps —2.58 5303 -36.25 —5.50 595 1542 -2.97 540 -14.49 —2.16 379  -15.01
WV 150 bpsand A 20 bps 5.83 4528 -36.54 2.31 16.33  -11.13 1.86 7.68 —6.53 0.85 5.22 -2.80
WV 20bpsand A —40 bps 10.94 B =132 6.35 2745  —10.05 3.71 13.83 o 1.46 5.82 —4.15
WV —40bpsand A -200 bps 20.84 5341 1233 3.24 3022 1372 3.16 21.27 —6.52 1.51 12.45 —8.01
W -200 bps 9.95 3449 -37.29 7.46 36.52 -10.53 5.68 20.38 —-1.27 2.48 11.82 —1.57
Intermediate-term
Stocks* Long-term Treasury bonds** Treasury bonds** T-bills

Annual inflation: Year-over-year Annual returns

Annual returns

Annual returns Annual returns

basis point change Average # Positive # Negative

Average # Positive # Negative

Average # Positive # Negative Average # Positive # Negative

A 150 bps —-2.58 6 9 -5.50 g 12 -2.97 4 11 —-2.16 9 10
WV 150 bpsand A 20 bps 5.83 9 8 2.31 10 / 1.86 10 / 0.85 1 6
V 20bpsand A —40 bps 10.94 12 5 6.35 13 4 3.7 12 5 1.46 14 3
V —40bpsand A —200 bps 20.84 14 2 3.24 12 4 3.16 1 5 1.51 1 5
V' 200 bps 9.95 1 4 7.46 12 3 5.68 12 3 2.48 11 4

*Stock returns are based on the Standard & Poor's 500 Index from 1926 through 1970, the Dow Jones Wilshire 5000 Composite Index from 1971 through April 22, 2005, and the Morgan Stanley

Capital International (MSCI) Broad Market Index thereafter.

**Treasury bond returns are represented by the Ibbotson Government series from 1926 through 1972 and the Lehman Treasury series thereafter.
Sources: Vanguard Investment Counseling & Research, Ibbotson Associates, and Lehman Brothers.

quintile observations (inflation increases above 150
basis points) were older; the most recent was in
1987, the first year of Alan Greenspan's tenure as
Federal Reserve Board chairman.

As seen in the top portion of the table, real
returns for stocks, bonds, and cash have tended
to be inversely related to inflation, with lower (or
negative) average real returns occurring when the
inflation rate was rising quickly. Stocks provided
generally greater protection from negative real
returns when the rate of change in inflation was
higher than average. Because of the relationship
between inflation and interest rates, sudden shifts
in inflation expectations affect the total return of
bonds much more than that of stocks. In fact, for

bonds (particularly Treasury bonds), inflation shocks
are the primary factor affecting performance; for
stocks, inflation is just one influence among many.
Stock returns are not entirely independent of the
inflationary environment, but, as can be seen in
the table, some of their best and worst annual real
returns have occurred whether inflation was rising
or falling. For bonds, on the other hand, the best
real returns tended to occur when inflation was
falling rapidly, and the worst when it was speeding
upward. Changes in inflation expectations tend to
result in changes in interest rates, which affect
prices of longerduration bonds more than those of
shorterduration investments like T-bills. This pattern
is apparent in the returns shown in Table 2.
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Figure 5. Real returns of T-bills, 1960-2005
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Source: Vanguard Investment Counseling & Research.

Assessing returns by asset class entails applying
the same three questions to each.

e \What has been the real return?

e \What has been the variability of returns?

e \hat has been the short-term correlation with
inflation? What about long-term?

The following review of traditional investment
options (T-bills and money market funds, TIPS,
nominal bonds, and equities) and often-discussed
alternative options (commodities, real estate, and
hedge funds) considers the risks and rewards
of each.
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T-bills/money market funds

The very short durations of T-bills and money
market funds result in negligible principal risk, but
commensurate with low risk are historically small
nominal returns and even lower real returns. It is true
that, as illustrated in Table 2 on page 7, the long-
term nominal returns for T-bills have been positive.
Positive nominal returns, however, do not guarantee
positive real returns. Both T-bills and money market
funds may have negative real results.

Because of their short maturities, these
investments keep up well with modest increases in
interest rates as individual securities are replaced by
new ones at market yields. Rising interest rates are
common in inflationary environments; this is why
Tbills and money market funds can help mitigate
nearterm inflation. But while T-bill yields can be
directly influenced by the market’s inflation
expectations and the Federal Reserve's activities,
they may not always keep pace (see Figure 5).

Inflation-indexed securities

TIPS may be most appropriate for policy portfolios
with well-known liability streams that are highly
correlated with the CPI-U. If the cost of the liability
in the future is higher than forecast, the real return
of TIPS may not be sufficient to compensate for
the shortfall.

Inflation-indexed securities are designed to
deliver a positive real return, with the principal
value (in the case of TIPS) or the income cash flow
(for corporate inflation-protected notes) adjusted
to keep pace with changes in CPI-U. Table 3 shows
that over longer periods, TIPS have produced
positive real returns. However, there have been
shorter periods in which the nominal and/or real
return of TIPS was negative. Although TIPS are
insulated from inflation, they are still subject to
price volatility resulting from unexpected changes
in investor concerns about inflation.



The spread between the yields of an inflation-
indexed bond and a nominal Treasury bond of
comparable maturity is frequently called the
“breakeven rate of inflation.” When investors
become more worried about future inflation, the
spread should widen, reflecting the higher nominal
Treasury yields demanded by the market in return
for assuming the added inflation risk. Conversely,
when inflation concerns ebb, the spread should
narrow as the perceived value of the TIPS inflation
protection declines. However, the spread reflects
not only estimates about the level of future inflation
but also the inflation risk premium in the nominal
Treasury yield. The value of this premium is hard
to determine, but it has been estimated to be
between 50 and 100 basis points (Campbell and
Shiller, 1996).

While theoretically reasonable, the spread
relationship between the yields of TIPS and
Treasuries can sometimes be clouded by external
factors that have nothing to do with inflation
expectations:

¢ Investor acceptance. While the supply of TIPS
in the markets remains modest, increased
demand for these securities may result in higher
prices (and lower real yields) than might be
warranted by long-run inflation expectations.

e Liquidity. TIPS trade less frequently than
nominal Treasuries. TIPS’ real yields therefore
tend to include a small liquidity premium as
compensation for this extra risk.

¢ Investor preferences. Changes in demand for
nominal Treasuries—usually increasing during
periods of global shocks or economic weakness
and decreasing during economic expansions—
may reflect investors' attitudes toward risks (e.g.,
political, credit) other than inflation. As a result,
prices may be more volatile than the inflation
environment would imply.

Table 3. TIPS risk of loss: Monthly data,
March 1997*-December 2005

Worst returns Nominal Real
Worst monthly return —4.85% —5.16%
Waorst rolling 12-month return 1.67% —1.35%
Waorst rolling 36-month annualized return 3.27% 1.16%
Best returns Nominal Real
Best monthly return 4.74% 4.92%
Best rolling 12-month return 19.32% 15.87%
Best rolling 36-month annualized return 13.65% 10.83%

*TIPS returns have existed only since March 1997 in the United States.
Sources: Vanguard Investment Counseling & Research and Lehman Brothers.

Nominal bonds

Nominal bonds may be used as part of short-,
intermediate-, or long-term real-return strategies.

At any point in a nominal bond's existence, its yield
is composed of a real yield, an expected inflation
rate over the life of the bond, and an inflation risk
premium that reflects the fallibility and difficulty of
forecasting long-run inflation. Although the bond'’s
nominal return is locked in at purchase (assuming
the bond is held to maturity), the real return depends
on the inflation rate experienced over the investment
horizon. If the actual inflation rate exceeds both the
expected rate and the inflation risk premium that
were built into the bond's yield when purchased,
then the real return will suffer.
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Figure 6. Intermediate-term Treasury bonds:
Distribution of returns, 19262005
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Source: Vanguard Investment Counseling & Research.

Table 4. Nominal and real returns by decade compared with CPI-U

Historically, bonds have delivered positive real
returns more often than not, as illustrated in the
Treasury distribution chart in Figure 6. But it should
also be obvious that bonds are not free of risk and
can in fact deliver negative real returns. Table 4
reflects the fact that long-term bonds posted
negative annualized real returns for four consecutive
decades from the 1940s through the 1970s. But
bonds are also less volatile than stocks, and given
that the risk posed by inflation is less significant
than that posed by capital losses over short periods,
bonds should constitute the bulk of a portfolio with
short-to-intermediate-term real returns in mind. For
longerterm strategies, nominal bonds may be used
primarily to temper the volatility of stocks, while still
being expected to provide positive real returns.

Long-term Intermediate-term
Stocks* Treasury™* Treasury** 3-month T-hill

CPI Annualized Real Annualized Real Annualized Real Annualized Real

Annualized return  return return  return return  return return  return

1930s —2.04% 0.00% 2.08% 488%  7.06% 453%  6.76% 061%  2.70%
1940s 5.36% 9.07%  352% 3.24% -2.01% 1.83% —3.35% 047% —4.64%
1950s 2.22% 19.25% 16.66% —0.08% —2.25% 1.34% —0.86% 2.05% —0.17%
1960s 2.52% 781%  5.16% 1.45% -1.04% 348%  0.94% 402%  1.47%
1970s 7.36% 7.02% -0.32% 588% —1.37% 7.25% —0.11% 6.42% —0.88%
1980s 5.10% 16.64% 10.98% 1281%  7.34% 11.75%  6.33% 9.22%  3.93%
1990s 2.93% 17.59% 14.24% 8.57%  5.48% 7.09%  4.05% 5.05%  2.06%
Average (1926—2005) 3.04% 10.39%  7.13% 548%  2.37% 524%  2.13% 389% 0.78%

*Stock returns are based on the S&P 500 Index from 1926 through 1970, the Dow Jones Wilshire 5000 Index from 1971 through April 22, 2005, and the MSCI Broad Market Index thereafter.
**Treasury bond returns are represented by the Ibbotson Government series from 1926 through 1972 and the Lehman Treasury series thereafter.
Sources: Vanguard Investment Counseling & Research, Ibbotson Assaciates, and Lehman Brothers.
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Figure 7. S&P 500 Index: Distribution of returns, 1926—2005
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Stocks

Stocks are not suitable for shorterterm strategies,

regardless of their potentially significant real returns

(see Figure 7). A longerterm strategy, however,
may benefit from an allocation to stocks, with the
historically sizable real return providing a cushion
against unexpected or underestimated inflation
trends or liability costs. This is not to imply that
stocks will do well in inflationary periods, but they
may perform better than bonds or cash.

It is generally well known that over longer time
horizons, stocks have provided higher average real
returns than either nominal bonds or cash, and this
is a reasonable expectation for the future. However,
in the short-to-intermediate term, returns on stocks
have often been highly volatile, either decidedly
positive or decidedly negative. This volatility should
be recognized in the portfolio’'s asset allocation
strategy, which should focus on risk as well as
real return.
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As illustrated in Table 5, on a nominal return

Table 5. Attributes of nominal and real returns, 1926-2005 basis (top), stocks produced negative short-term
returns more often than Treasuries and T-hills.
a. Nominal On a real-return basis (bottom), the frequency of
Annual data Annualized negative short-term events is similar among the
Standard % Negative Total Standard three asset classes. For stocks, negative returns
Nominal Mean deviation returns return deviation occurred with roughly similar frequency in both
Stocks 12.35 20.32 30.00% 10.40%  19.44% nominal and real-return bases; the same was
LT Treasury 5.85 9.15 25.00% 5.48% 7.65% not true for bonds or Tbills. This results from the
IT Treasury 5.36 5.03 8.75% 5.24% 3.63% pattern of annual stock returns over the time period:
T-bills 3.89 318 0.00% 3.84% 0.88% Nominal returns on stocks tended to be either very
positive or very negative. Because bonds and T-bills
b. Real returns typically had more modest nominal returns than
Al e el stocks, even moderate inflation could turn those
Standard % Negative Total Standard results into negative real returns.
Nominal Mean deviation  returns return _deviation From 1926 through 2005, dividends from
Stocks 9.11 20.34 35.00% 714%  19.51% companies in the Standard & Poor’s 500 Index
LT Treasury 286 1030  3750%  237%  797% increased approximately 1.2% per year in real
IT Treasury 2132 626 38.75% 213% 4.11% terms, on average. As a result, some portfolios
Tbills 085 4.01 35.00% 0.77% 1.86% with liabilities expected to grow very slowly in real
Sources: Lehman Brothers, Ibbotson Associates, and Vanguard Investment terms may consider implementing a strategy using

Counseling & Research. the dividends paid by stocks. This strategy poses
a number of challenges, as neither the investment
environment nor dividend policies have been static

. . . in the past.
AR S SRR ot kS Figure 8 compares the dividend yield of the
Annual data. 1926-2005 S&P 500 Index with yields of high-quality corporate
16% — | bonds over the 1926-2005 period. Before 1958,

1058 corporations paid higher yields on their stocks than
| on their bonds, generally speaking. In fact, it was

12+ Real dividend cash-flow growth argued that the inherently higher risks of stocks
_ }gég:;gg;i }gu//: E:Z: warranted better yields than those of high-quality
= bonds—a sentiment magnified by the 1929 stock
o} —
E & market crash. During this period, investors’ focus on

dividends helped to keep the payouts growing in real
4 - terms, and dividends accounted for more than 60%
of the total returns from the S&P 500 Index. After
1958, however, dividend yields fell below those of

! ! ! ! ! ! ! ! corporate bonds, a relationship that persists today.
1926 1936 1946 1956 1966 1976 1986 19% 2005 Much of the 1.2% average yearly growth in dividends
over the 1926-2005 span is attributable to the period
before 1958; to count on such a level of dividend
payments in the future may be unrealistic.

— S&P 500 Index yield Moody's AAA corporate bond yields

Sources: Global Financial Data, Vanguard Investment Counseling & Research.
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Certain other factors can play an important
role in the dividend policy decision: for example,
the tax environment. Currently, qualified dividends
are taxed at the same rate (15%) as long-term capital
gains. Historically, though, dividend income has been
taxed like ordinary income, which may be considerably
higher for many portfolios (see Figure 9). This is
important because, according to the American
Affluence Research Center, the wealthiest 10% of
American households hold approximately 85% of all
publicly traded stock and stock mutual fund assets.
Corporate dividend policies can and should
change, because the factors that influence the
dividend decision are dynamic. A company'’s
decision to pay, or not to pay, a dividend is in the
first place a capital budgeting decision, based on
the company’s ability to reinvest cash in positive
net present-value projects. Conversely, without
attractive reinvestment opportunities, shareholders
may be better served if the company distributes
the cash to them as a dividend, so that they can
seek other, higherreturning investments.

Commodities

Conventional wisdom maintains that commodities,
as an asset class, offer an effective hedge against
inflation. Theoretically, changes in commodity prices
should result in price changes for the goods and
services that utilize the commodities. Practitioners
often consider an asset class to be an inflation hedge
if its monthly total returns are positively correlated
with changes in the CPI-U. This commonly held
view is based on contemporaneous correlations—
that is, using data from corresponding time periods
to calculate correlations—but the timing of the data
can be modified, resulting in correlations that may
be more revealing, as we show in the analysis

that follows.

Figure 9. Income and capital gains tax rates, 1913-2005
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Source: U.S. Congress Joint Committee on Taxation.

Judged solely by contemporaneous correlations,
commodities have provided a slight hedge against
inflation, rising in price when inflation increased.
The first group of bars on the left in Figure 10, on
page 14, shows a correlation of about +0.1 between
the Goldman Sachs Commodities Index (GSCI) Total
Return Index and the CPI-U. However, most of this
modestly positive correlation has resulted from the
performance of the collateral used in the futures
contracts, rather than from changes in commodity
prices. One explanation may be that structural
differences between the GSCI Total Return Index
and the CPI-U make for a less-than-ideal comparison.
Another may be that the collateral—which consists
of Tbills—is better correlated with CPI-U than are
spot prices. A third may be that the returns from
commodities do not coincide with the CPI-U, but
are prone to lead or lag the inflation indicated
when the CPI-U is reported.

Vanguard Investment Counseling & Research > 13



Figure 10. Correlations of GSCI components with
financial assets and CPI-U, 19762005
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Based on monthly data from 1976 through 2005.
Sources: Thomson DataStream, Economy.com. Vanguard Investment Counseling & Research.

The composition of the GSCI Total Return Index
is based on global production, which results in a
dominant weighting (about 73% as of May 2006) for
its energy component. As a result, the index is very
sensitive to changes in energy prices, but it is less
sensitive to price changes for many of its other
commodity components. Looking back at Figure 4
on page 5, one can see that prices rose much faster
for the CPI-U’s energy component than for other
constituents from the late 1970s through the early
1980s. Thereafter, growth in energy prices was very
modest compared with the rates for other CPI-U
components (such as housing and tuition/child care).
As of yearend 2005, energy represented about 10%
of the CPI-U, roughly half the weighting of the food
sector (U.S. Bureau of Labor Statistics, 2005).
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Deconstructing the components of commodity
returns helps to distinguish the contemporaneous
correlation of the components of the GSCI Total
Return Index. As will be described in more detail
in a forthcoming Vanguard IC&R paper, commodity
futures contracts have three sources of return:

e Spot. Reflects changes in the future’s price.

e Roll. The gain or loss associated with rolling a
futures contract forward.

e (Collateral. A contract on the GSCI Total Return
Index requires collateral equal to 100% of the
contract's value.

Figure 10 looks at how the components of the
index’s return have correlated with financial assets
and inflation. Two things stand out: First, the returns
of the index itself are, for all intents and purposes,
uncorrelated with those of stocks, bonds, T-hills, and
inflation. Second, the collateral returns—but not the
spot returns—have been strongly correlated with the
CPI-U (and also very strongly correlated with the
returns from T-bills, as one would expect).

The correlation of GSCI spot returns with the
CPI-U was slightly positive, rather than strongly
positive as one would hope when trying to hedge
inflation. One likely reason for this unexpectedly
weak correlation is that it takes time for higher
raw-materials prices to flow through to the prices
of the finished goods measured by the CPI-U. As
a result, changes in commodities prices tend to
be reflected in the GSCI Total Return Index before
they are reflected in the CPI-U, and this distinction
should be considered as a leading indicator for
future inflationary changes.



Figure 11. CPI-U correlations with GSCI Total Return Index and Citigroup 3-Month T-Bill Index
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Based on monthly data from 1970 through 2005.
Sources: Thomson DataStream, Vanguard Investment Counseling & Research.

Figure 11 illustrates the correlation of the returns the analysis period—using either leading or lagged
from the GSCI Total Return Index and T-bills with returns—the correlations of T-bills exceed those
the CPI-U, adjusted for the leading performance of the commodities index. It is important to note
of the commodities index. The correlation of the that although changes in commodities prices may
GSCl index's returns with inflation is low during indicate prospective changes in the rate of inflation,
the month that the CPI-U is reported (month 0), T-bills are more immediately and consistently
as illustrated previously. Where the returns of the responsive to changes in actual CPI-U. This would
commodities index are adjusted to reflect their suggest that T-bills have been an equally good, if
tendency to precede changes in the CPI-U (months not better, source for the same inflation-hedging
—24 through —1), higher correlations are generally benefits provided by commodities in the past, and
indicated. However, applying the same logic to with less volatility.

T-bill returns, we find that for the vast majority of
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Figure 12. NAREIT Equity REIT Index nominal return and CPI-U

Annual percentage change, 1972-2005
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Source: Vanguard Investment Counseling & Research.

Real estate (nonresidential)
The inflation-hedging ability of real estate varies with
the form of the investment. There are two basic forms:

e Direct ownership of physical property (private
equity real estate).

¢ |ndirect ownership via real estate investment
trusts, or REITs (public equity real estate).

Privately held real estate can offer a partial hedge
against inflation, but the degree varies by property
type. Owners of income-oriented properties—such
as office buildings and apartments—may increase
rents to compensate for inflation’s erosion of value,
and thus obtain some hedge against inflation.
However, inflation can affect not only rents but also
property expenses.

Net operating income (NOI) from a property
represents the return after expenses. Although
current inflation may boost NOI because of increased
rents, it may also reduce NOI by raising expenses.
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For offices, warehouses, and apartments, current
inflation typically lowers NOI, because the increase
in rents does not fully compensate for the increase
in expenses for the whole property (Fabozzi, Gordon,
and Hudson-Wilson, 2003). However, in the retail
market many expenses can be passed through to
tenants, and NOI tends to increase with inflation
and higher rents.

Like returns of common stocks, REIT returns
tend to be negatively correlated with inflation (Froot,
1995), which limits their effectiveness as an inflation
hedge. Figure 12 outlines the performance of the
NAREIT Equity REIT Index since 1972. During the
first half of the period, the rise in CPI-U averaged
6.6% a year, more than twice the average rate in
the rest of the period. The annualized real return
of the REIT index was greater in the lowerinflation
environment than in the earlier, higherinflation
period. While REITs have historically delivered
significant real returns, their performance does
not seem to be substantially linked to inflation.

This implies that REITs would make a poor hedge
against inflation in a very conservative portfolio,
but might be suitable for a diversified real-return
strategy in less risk-averse portfolios.

Hedge funds

The ability of hedge funds to mitigate the effects of
inflation on a portfolio varies by investment strategy.
Because there is no single characteristic common
to all hedge fund strategies, it is difficult to
generalize about the inflation-countering properties
of these investments. In fact, evaluation of hedge
funds in aggregate is complicated by many biases
and reporting characteristics, as described in a
Vanguard IC&R report on the topic (Philips, 2006).
Often, these biases result in artificially low volatility
statistics and inflated “average” index returns, which
may not be truly representative of the returns an
average hedge fund investor can expect.



Table 6. Summary of correlations of select assets and CPI-U

Lehman Dow Jones NAREIT Lehman TIPS Citigroup
Consumer Aggregate Wilshire Equity GSCl Total Index (begins 3-Month
Monthly correlations, 1976-2005 Price Index Bond Index 5000 Index REIT Index  Return Index March 1997) T-Bill Index
Consumer Price Index 1.0000
Lehman Aggregate Bond Index -0.1278 1.0000
Dow Jones Wilshire 5000 Index -0.1132 0.2377 1.0000
NAREIT Equity REIT Index —0.0794 0.1984 0.5405 1.0000
GSCI Total Return Index 0.0678 —0.0276 0.0400 0.0166 1.0000
Lehman TIPS Index (begins March 1997) 0.0861 0.7611 —0.1808 0.1592 0.1956 1.0000
Citigroup 3-Month T-Bill 0.4713 0.0925 0.0049 —0.0442 —0.0368 —0.0397 1.0000
Lehman Dow Jones NAREIT Lehman TIPS Citigroup
Consumer Aggregate Wilshire Equity GSCl Total  Index (begins 3-Month
Annual correlations, 1976—2005 Price Index Bond Index 5000 Index REIT Index  Return Index March 1997) T-Bill Index
Consumer Price Index 1.0000
Lehman Aggregate Bond Index —0.2743 1.0000
Dow Jones Wilshire 5000 Index 0.0568 0.2318 1.0000
NAREIT Equity REIT Index 0.1229 0.1845 0.3816 1.0000
GSCI Total Return Index 0.2029 —-0.1807 —0.0385 0.0291 1.0000
Lehman TIPS Index (begins 1997) 0.1841 0.5384 —0.7464 0.2750 0.3868 1.0000
Citigroup 3-Month T-Bill 0.6503 0.2554 0.1228 —0.0293 —0.0496 —0.3346 1.0000
Long-term Intermediate- Citigroup
3-year correlations, Consumer Treasury term Treasury 3-Month
nonoverlapping, 1926—-2003 Price Index Bonds* Stocks** Bonds* T-Bill Index
Consumer Price Index 1.0000
Long-term Treasury** 0.0767 1.0000
Equities™ 0.0957 0.3069 1.0000
Intermediate-term Treasury** 0.2525 0.8692 0.1102 1.0000
Citigroup 3-Month T-Bill 0.4855 0.5133 0.1112 0.8084 1.0000

*Stock returns are based on the S&P 500 Index from 1926 through 1970, the Dow Jones Wilshire 5000 Index from 1971 through April 22, 2005, and the MSCI Broad Market Index thereafter.
**Treasury bond returns are represented by the Ibbotson Government series from 1926 through 1972 and the Lehman Treasury series thereafter.
Sources: Vanguard Investment Counseling & Research, Ibbotson Associates, and Lehman Brothers.
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Conclusion

For a well-diversified, strategically managed
portfolio—such as most policy portfolios today—
research has shown that asset allocation is the
primary determinant of risk and return. For these
reasons, the asset allocation decision should be
the highest priority.

If the goal is to maintain long-term purchasing
power and the liability stream is expected to grow
at a rate similar to CPI-U, then investing the portfolio
entirely in TIPS or T-bills may be appropriate. In this
regard, the investment process is simple: All new
investments or distributions either go to or come
from TIPS or T-hills, and the asset allocation is
preserved. However, if the goal is to increase the
real value of the portfolio or if the liability stream
is less certain, assets with potentially higher
real returns probably should be included in the
asset allocation.

When investments or distributions are required,
they should be made in a way that will rebalance
the portfolio toward its strategic asset allocation.
When this process is implemented, overweighted
(outperforming) assets within the portfolio will be
liquidated, and underweighted (underperforming)
assets will be purchased. This will help moderate
the volatility of returns and possibly increase real
returns when changes in market leadership occur.
The rebalancing process underscores the point that
preserving purchasing power is the responsibility
of the portfolio as a whole, rather than its
components individually.

In conclusion, Vanguard believes there is no “one
size fits all” solution for preserving purchasing power
in a policy portfolio. If the inflation-adjusted value
and timing of a liability are known, the real return
from investments such as money market funds,
short-term bonds, and inflation-indexed securities
should be sufficient to maintain or modestly build
the portfolio’s purchasing power. If the value and
timing of a liability are less certain, or if meaningful
growth of purchasing power is desired, a total-return
(diversified asset) strategy seeking higher real
returns may be preferable.
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For short-term liability planning, emphasis should
be on preservation of principal, because the impact
of inflation is likely to be minor at worst and does
not justify including assets that have historically
provided higher risks as well as higher real returns.
For long-term liability planning, a strategy emphasizing
stocks provides potentially higher real returns that
can help if the inflation-adjusted value of the liability
is underestimated. Which policy is “best” depends
on the goals and objectives for the portfolio.
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