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Clearly, investors do not like volatility-at least on the downside-and will be prepared to
invest in equities only if there is some expected compensation for their risk exposure. We
can measure the reward for risk that they have received in the past by comparing the retum
on equities with the return from risk free investments. The difference between these two
returns is called the equity risk premium. The risk premium is typically measured relative to
either government bills or bonds. ln sections 12.1 and 12.2 we therefore analyze the risk pre-
mium that investors have enjoyed relative to bills, while in sections 12.3 and 12.4 we examine
the risk premium relative to long bonds. ln each case, we look first at the United States, and
then at worldwide comparisons. ~

The equity risk premium is an extremely important economic variable. An estimate of the
premium is central to projecting future investment returns, calculating the cost of equity
capital for companies, valuing companies and shares, appraising investment proposais, and
determining fair rates of return for regulated busine'sses. Ali of these applications require an
estimate of the prospective risk premium, whereas, by definition, the only premium that we
tan measure is the historical risk premium.

ln practice, and perhaps because of its measurability, the historical risk premium is often
ueated as a proxy for the prospective risk premium. It has certainly been by faT the most
influential variable in conditioning expert opinion about what the future premium might be.
It is frequently assumed that if the measurement inten'al is long enough, the historical risk
premium will pro\rjde an unbiased estimate of the future premium. ln chapter 13 we will
consider the extent to which our findings on the historical risk premium differ from prior
estimates. and hence challenge established \1eWS about the magnitude of the premium.
More fundamentally, we will also examine whether the historical premium really provides a
reasonable estimate of the prospective premium. ln this chapter. however, the focus is on
the historical record of the risk premium.

12.1 US risk premia relative to bills
To establish whether equity risk bas been adequately rewarded, we need to measure the
equity risk premium. This is typically calculated in one of two ways. Thefirst uses treasury
bills (very short-term, default-free, flXed-income go\'ernment securities) as the risk Cree or
"safe" benchmark. The second measures the risk premium relative to long-term default-free
government bonds. Of these two, only treasury bills cao really be considered risk Cree, and
even here chapter 5 reminded us that hyperinflation cao on occasions cause even bill inves-
tors to experience large losses in real terms. ln this section, we Cocus on the risk premium
relative to bills, while in section 12.3 we contrast this \\ith the premium relative to bonds.

163

lnvestment in equities over the 101 years from 1900-2000 has proved rewarding but, as we
have seen. has been accompanied by correspondingly greater risks. ln this chapter we
examine the historical rewards that investors have enjoyed for bearing this risk.
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Whether the premium is defined relative ta bills or ta bonds, we measure it by taking the

geometric difference between the equity return and the risk Cree return. The formula is 1 +
Equity rate of return divided by 1 + Riskless return, minus 1. For example, if shares with a
one-year return of 21 percent were being evaluated relative to treasury bills yielding 10
percent, the equity risk premium would be 10 percent. This is because (1 + 21/100) divided by
(1 + 10/100) is equal to (1 + 10 lioo), The difference between the equity return of 21 percent and

the treasury bill return of 10 percent could also be estimated by subtracting one return from
another and the result (11 percent) would be similar.

These meàsures of the risk premium have no obvious numeraire in terms ofcurrency since
the equity risk premium, measured relative to bill or bond returns, is a ratio. It is hence
unaffected by whether retums are computed in dollars or .(say) pounds. or whether retums
are computed in nominal or real (inflation adjusted) terms.

"
Figure 12-1 shows the year-l?Y.;year us risk premium relative to bills. The distribution of out-
cornes was \Vide, with the lowest and highest premia occurring, as might be expected, in the
worst and best years for stocks. The lowest premium was -45 percent in 1931, when equities
returned -44 percent and treasury bills 1.1 percent, while the highest was 57 percent in 1933,
when equities gave 57.6 percent and bills 0.3 percent. Figure 12-1 shows that th~slli!?$îo-n
of annual premia is roughly svnimetrical. resembling a normal distribution. The mear{ is 7.7
percent and tne standard deviation is 19:6 percent. On average, therefore, US
recelvea a positive-and quite large-reward for exposure to equity market risk.-

""
,.,

/

'"

Figure 12-1: Histogram of US equity risk premium relative to treasury bi~:::~:~
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Because the range of premia that are encountered on a year-to-year basis is very broad, it can
be misleading to label these as "risk premia." Investors clearly cannot have expected, let
alone required, a negative risk premium from investing in equities, otherwise they would
simply have avoided them. Ali the negative and many of the very low premia shawn in
Figure 12-1 must therefore reflect nasty surprises. Equally, investors could not have
"required" the very high premia, such as the 57 percent in 1933. Such numbers are implau-
sibly high as a required reward for risk, and the high realizations must therefore reflect pleas-
ant surprises. To avoid confusion, many writers choose not to reCel to these as "risk premia,"
but instead label them as "excess returns," that is, returns in excess of (or under) the risk Cree
interest rate.

To make sensible inferences about the historical risk premium, it is therefore necessary to
look at mu ch longer periods than a single year. Over longer horizons, we might expect good
and bad luck to cancel each other out. A common choice of time frame is a decade, and
while this is still far too short to produce reliable estimates, we adopt this as our intermediate
inter\'al for evaluating risk premia. For long-fun comparisons, we use our full 101-year

period from 1900-2000.

Over the full 101 years, the annualized (geornetric rnean) US equity risk prerniurn relative to
bills was 5.8 percent, which is 0.9 percentage points lower than the annualized real retum on
US equities. Figure 12-2 shows the annualized US equity risk prerniurn and US real equity
retums, both rneasured over a sequence of rolling ten-year periods. The tWo series have
tended to track each other. ln recent years, the rnarkedly positive real retums on treasury
bills have caused the equity risk prerniurn to be lower than the real retum on equities.

Figure 12-2: Rolling ten-year US equity real returns and risk premia relative to bills, 1909-2000

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
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Figure 12-2 shows that even over intervals of a decade. there were periods when the ex past
US risk premium was negative, most recently in the 1970s and early 1980s. There can be

major performance surprises. even over a ten-year interval. It follows that we need"'very long
periods to infer investors' expectations about the reward for exposure to equity market risk.
Even the n, inference can be problematic. as we willsee in chapter 13.

12.2 Worldwide risk premia relative to bills
We have seen that US investors enjoyed a large, positive risk premium relative to bills with a

lOl-year arithmetic mean of7.7 percent and a geometric mean of5.8 percent. The US econ-
omy has been especially successful, however. and so we need to set the US record in context.

Figure 12-3 shows the annualized. geornerric rnean risk prernia relative to bills for aIl sixteen
countries over the fulllO1-year period. The bars plot the equity risk prernia relative to bills.
while the line plot overlay shows the real rate of return on equities. The chart also shows the
"world" risk prerniurn. based on our sixteen-country world equity index, calculated in US
dollars. with risk prernia and real returns cornputed relative to US bills and US inflation.

Figure 12-3 shows that while the equity risk premium varies across countries, the 101-year
averages fall within a fairly narrow range. The US premium of 5.8 percent, while above aver-
age, is not the largest. with five other countries enjoying higher premia. France led the field
with a premium of 7.4 percent, while the lowest premium was the 1.8 percent for Denmark.
The UK risk premium of 4.8 percent was Just below the figure of 4.9 percent on the world
index. which. in turn, was 0.9 percent below the premium for the United States.

Figure 12-3: Warldwide annualized real equity returns and risk premia relative ta bills, 1900-2000
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Figure 12-3 shows that the relationship between equity risk premia relative to bills and rea!
equity returns cao be complex. ln most countries, real equity returns exceeded the risk pre-
mium, but in some cases, su ch as Italy, an above-average risk premium is associated, with
below-average rea! returns. The reason for this was identified in chapter 5. ln countries like
Italy, the returns on cash feU short of investors' ex ante expectations due to unexpectedly
high inflation. It is therefore possible for an equity market that performs poorly (perhaps
also as a consequence of inflation) to have a large ex pOSE premium relative to bills.

The equity risk premia relative to bills for the sixteen countries and for the world index are
listed in Table 12-1. Note that for Germany the calculations are based on 99, rather than 101
years, since we have excluded 1922-23. While we can calculate a continuous, 101-year real
return series for German equities, calculating risk premia is more problematic. The
hyperinflation of 1922-23 decimated bill and bond returns, resulting in -100 percent real
returns in 1923. We therefore obtain more meaningful statistics by omitting these years.

The first six columns of Table 12-1 provide statistics on the annuaJ risk premia. The geomet-
ric means in the first column pro\rided the plotting data for the bars in Figure 12-3. The next
five columns show the arithmetic means, standard errors, standard deviations, and maxi-
mum and minimum premia. We commented earlier that the distribution of annual risk
premia for the United States-displayed in Figure 12-1-was verywide. The standard devia-
tion figures in the fourth column of Table 12-1 show that the dispersion was even greater
than in the United States in aIl but four of the other countries.

Table 12-1: Worldwide equity risk premia relative to bills, 1900-2000

Annual equity risk premium relative ta treasury bills Ten year risk premium

Geometric Arithmetic Standard Standard Minimum

mean mean error deviation return

Geometric Arithmetic Standard

mean mean deviationCountry

Maximum

relurn

7.1
2.9
4.6
1.8
7.4
4.9
3.5
7.0
6.7
5.1
6.0
3.2
5.5
4.3
4.8
5.8
4.9

8.5
5,:1,.~
9.8

10.3
5.4

11.0
9.9
7.1
8.1
5.3
7.7
6.1
6.5

@
6.2

1.7
2.3
1.7
1.9
2.4
3.5
2.1
3.2
2.8
2.2

2.2
2.1
2.2
2.0

2.0

2.0

1.6

17.2
23.5
16.7
19.4
23.8
35.3
20.6
32.5
27.9
22.2
22.5
21.5
21.9
19.4
19.9
19.6
16.4

-30.2

-38.1

-34.7

-32.7

-33.4

-87.2

-51.1

-48.6

-48.3

-31.3

-33.9

-38.6

-38.3

-37.0

-54.6

-44.5

-39.8

49.4
120.6
49.1
87.0
78.7

165.3
73.6

150.3
108.6
126.7
106.2
98.1
84.8
54.8

121.8
57.1
70.9

6.9
2.8
4.6
1.4
7.5
8.1
3.2
6.8
7.1
4.7
6.6
2.7
4.9
3.5
5.0
5.6
5.0

7.0

3.0
4.7
1.5
7.7
8.3
3.3
7.2

7.4
4.9
6.7
2.9
5.1
3.6
5.0
5.8
5.1

4.2
5.4
4.8
3.4
7.4
8.2
4.4

10.0
8.7
6.4
5.0
6.1
6.6
5.2
3.9
5.4
4.7

Australia

Belgium
Canada

Oenmark

France
Germany .

Ireland

Italy

lapan
The Netherlands

South Africa

Spain
Sweden

Switzerlandl

United Kingdom

United States

World

AIl statistics for Germany exclude 1922-23. 1 Premia for Switzerland are Irom 1911
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Note that even with 101 years of data. the standard errors aroundthe risk premia estimates
are high. ranging from 1.6-1.7 percent (for the world index, Australia. and Canada) to 3.5

percent (for Germany). The standard error for bath the 'United States and tlÏe United
Kingdom is 2.0 percent. Strictly, these standard errors relate to the arithmetic mean. but as
an approximate guide. we can apply them to the geometric mean. This means that while the
US figure of 5.8 percent remains our best estimate. we can be only 68 percent confident that
the true geometric mean lies within one standard error ofthis. that is. within the range 5.8:t 2
percent. or 3.8 to 7.8 percent. Note that the historical geometric mean risk premia of aIl but
four of our sixteen countries fall within fuis range.

Political and economic conditions have varied over the last 101 years for every country.
Some analysts prefer to emphasize recent data since it reflects the current environment.
athers recommend using the longest possible data series since this is more likely to encap-
sulate unusual events that may have current or future relevance. Parallels have been drawn,
for example, between the technology and communications revolution of the lare twentieth
century and the electricity and the automobile innovations of the early twentieth century; or
between the nineteenth century railway bubble and the recent interner bubble; or between
the 1990 invasion of Kuwait and ensuing Gulf War of 1991 and the September Il, 2001
attacks on the United States and the subsequent "W~'r on Terrorism." AlI market analysts
agree, however. that repetition of certain historical events is so implausible that the past
must be interpreted with care. Extreme hyperinflation is widely regarded as something that

.(will not again afflict major economies. and a world war would be of a different nature if it
\Vere to happen ln the future.

For these, or perhaps for legs dramatic reasons, many people wish to revie..v risk premia over
shorter intervals than 101 years. We have selected decades as our intermediate rime frame,
which although arbitrary, is nevertheless a common choice. The final three columns of Table
12-1 present annualized statistics on premia that have been calculated over ten-year inter-
vals. With 101 years of data, there are ninety-nvo (overlapping) decades for ..vhich we can
compute premia. Table 12-1 sho..vs the geometric means, arithmetic means, and standard
deviations of these ten-year premia. By definition, the arithmetic mean always exceeds the
geometric mean, but the difference between them is small when the measurement interval is
as long as a decade. Note that, as with measures based on annual data, the United States
ranks sixth while the United Kingdom falls in the rniddle of the distribution of premia for the
countries in our sample.

The last column of Table 12-1 sho..vs that over a ten-year horizon. the dispersion ofreturns is
reduced. This is because there is diversification over rime: one poor year is not necessarily
followed by anoth~r. This gives rise to annualized returns that have a tighter distribution (a
sm aller standard deviation) than the underlying single-year returns. ln the United States. for
example. the single-year risk premia have a standard deviation of 19.6 percent ..vhile the ten-
year premia have an annualized standard deviation of 5.4 percent. Assuming that ten-year
annualized risk premia are approximately normally distributed. then in about t..IlO de cades
out of three. the annualized ten-year premium lies ..vithin :1:5.4 percent of the mean.
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the one-year risk premia relative to bonds for the United States avec the 101 years from 1900-
2000. The average premium was 5.0 percent. which is below the figure of 5.8 perce~t relative
to bills. The reason for this is that, as discussed in chap[er 6. avec this 10 l-year period the
return on long-term US government bonds exceeded the return on treasury bills by 0.7
percent. Figure 12-4 shows that there is again awidedispersion ofyear-by-year risk premia.

While the one-year equity risk premia in Figure 12-4 summarize historical returns over short
periods, it is again helpful to look at longer-term premia. Figure 12-5 plots the rolling ten-
year US risk premia relative to bonds over the 101 years from 1900-2000, contrasting this
with the equivalent ten-year premia relative to bills. Obviously, over periods when bonds

performed poorly, the equity premium relative to bonds bas tended to exceed the premium
relative to bills, and vice versa. This is especially noticeable over the second half of the
twentieth century. During the higher inflation period in the United States from the mid-
1950s through until the early 1980s, bond-based premia were consistently higher than bill-
based premia. Subsequently, bonds have generally performed weIl. and from the mid -1980s
the ten-year risk premium relative to bonds bas been below that on bills.

Note that as with the risk premium relative to bills, there have been periods when the rolling
ten-year US risk premium relative to bonds has been negative. Most recently, this occurred
in 1990 and 1993. At first sight, this seems surprising since US equities have performed weil
in recent decades. But over the ten years until the end of 1990, although US equities
returned a creditable 12.6 percent per year, US bonds gave an even higher annualized return
of 13.7 percent.

Figure 12-5: Rolling ten-year US equity risk premia relative to bonds and to bills, 1909-2000
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A similar situation has arisen recently in the United Kingdom. By 2000, the rolling ten-year
UK risk premium relative to bonds had fallen to just under 2 percent. This led many UK
market professionals to conclude that investors now required a risk premium of ju~t 2 per-
cent, and this was frequently used as a justification for the high stock prices at the turn of the

rnillennium. While it may be true that required premia had become low (we address this
issue in the next chapter), we cannot infer this from the recent ten-year historical prernium
relative to bonds. The main reason the ten-year premium is so low is that, over the decade
ending in 2000, UK long bonds performed exceptionally weIl, almost certainly exceeding
investors ex ante expectations. Over the same period in the United States, the historical ten-
year risk premium relative to bonds was 6.1 percent per year, and yet US stocks were if any-

thing more highly rated than their UK counterparts.

The problem that lies at the source of these confusions is that over many periods, even when
we look at ten-year retums, the ex post retums on bonds appear to have differed markedly
from ex ante expectations. One option would be to adjust bond retums for unexpected
shocks in the bond market, such as unanticipated decreases or increases in inflation.
Approximate adjustments might involve computing equity premia relative to each year's
starting yield-to-redemption on bonds, or calculating premia relative to the income field on
bonds (excluding capital gains or losses). Although these computations become possible
with the availability of our new data series, it can be misleading to compute premia after
adjusting bond retums for shocks such as inflation increases or decreases, without also con-
sidering the impact of such shocks or other unexpected events on equity prices. The latter is

Car more challenging, as we will show in the next chapter.

Nevertheless, the experience of the 19805 and 19905 makes it obvious that we should not
draw inferences about the expected future risk premium from periods as short as a decade.
This is especially true when we have strong reasons to believe that during the decade in
question. investors fared much better or worse than they had expected in advance. During
the 19305 or mid-1970s. for example. it would have been extremely foolish to conclude that
investors required a negative risk premium for investing in equities. These periods when the
historical risk premia turned negative simply reflect the pOOl performance of equities over
the previous decade. While Jess immediately obvious. interpreting the post-1980 era has
been equally problematic, since this was a period that turned out to be particularly reward-

ing for bath bond and equitylnvestors.

12.4 Worldwide risk premia relative to bonds
Once again, it is important to set the US findings in their \\'orldwide context. The bars and
the line plot in Figure 12-6 show the geometric mean risk premia calculated both relative to

bonds (the bars) and to bills (the line plot) over the full 101 years for aIl sixteen countries plus
the world index. This chart shows that for aIl countries other than Germany, Denmark, and
Belgium, the risk premium relative to bonds was lower th an the premium relative to bills,
consistent with our expectations, given that bonds are higher risk than bills. Figure 12-6 also
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Figure 12-6: Worldwide annualized equity risk premia relative ta bonds and bills, 1900-2000
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shows that for several countries. in contrast ta. say. the United States and the United King-
dom, the average risk premium estimated relative to bonds bas differed markedly from the
premium estimated relative to bills. These include Germany, where the premium relative to
bonds is much higher. and France. Italy, and Switzerland. where the premium relative to
bonds is much lower. Once again. as was the case with the risk premium relative to bills. the
United States ranks in sixth place.

Two of the apparent "winners" in Figure 12-6 are Germany and Japan, which have the high-
est and third highest premium relative to bonds. France, on the other hand, has the highest
premium relative to bills. But earlier, we sa..v that Sweden (see Figure 4-7) enjoyed the
highest real equity return and the highest return in real dollar terms (see Figure 7-8). These
at first sight conflicting accounts of which equity market performed best tan be better
understood when we recognize that Germany and Japan's high premia relative to bonds
arise from their low bond returns rather than high equity returns. Similarly, France's high

premium relative to bills largely reflects its low bill returns. This also helps explain why the
premium relative to bonds for our world index seems comparatively low at 4.6 percent. This
is because several of the higher-ranking countries earned their positions from the relatively

poor showing of their bond markets rather than the strength of their equit}' markets.

A fuller record documenting equity premia relative to bonds is contained in Table 12-2. Note
that the unanticipated losses experienced du ring the century's worst inflation episodes
afflicted bondholders more than shareholders. The premia sho\vn in this table for those
countries that suffered the worst bond returns are thus subject to caveats (see chapter 6).
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,~Table 12-2: Worldwide equity risk premia relative to long bond returns, 1900-2000

Annual equity risk premium relative to long-term bonds Te" year risk premium
fi'

Geometric Arithmetic Standard Standard Minimum Maximum

mean mean e"or deviation premium premium

Geometric Arithmetic

mean mean

Standard

deviationCountry

18.9
20.7
17.8
16.9
21.6
28.4
17.4
30.0
33.2

21.4
19.7
20.3

22.1
17.9
16.7
20.0
145

-30.6

-35.1

-36.8

-35.9

-32.7

-38.6

-37.0

-39.6

-43.3

-43.9

-29.2

-34.0

-38.3

-34.4

-38.0

-40.8

-31.2

66.3

76.6

54.7

74.9

83.7

117.6

73.3

152.2

193.0

107.6

70.9

69.1

87.8

52.2

80.8

57.7

37.4

6.3
3.0
4.6
1.8
4.9
8.2
3.0
5.0
6.7
4.3
6.2
2.2
4.8
2.0
4.8
4.9
4.6

6.4
3.2

4.7
1.9
5.1
8.5

3.2
5.4
7.2
4.5
6.3
2.3
5.0
2.1
4.9
5.0
4.7

4.6

5.1
5.4
4.1
6.8

9.1
4.8
9.2

Il.5
6.5

5.0
5.5

7.7
5.1
4.5

5.2

4.8

6.3
2.9
4.5
2.0
4.9
6.7
3.2

5.0
6.2
4.7
5.4
2.3
5.2
2.7
4.4
5.0
4.6

8.0

~~
'b.I
7.0
9.9

4.6

8.4

10.3

6.7

7.1

4.2

7.4

4.2

~

1.9
2.1
1.8
1.7
2.1
2.9
1.7
3.0
3.3

2.1
2.0
2.0
2.2
1.9
1.7
2.0
1.4

Australia

Belgium
Canada

Denmark

France

Germany.
Ireland

Italy

lapan
The Netherlands

South Africa

Spain
Sweden

Switzerlandt

United Kingdom

United States

World

.AIl statistics for Germany exclude 1922-23. t Premia for Switzerland are from 1911.

ln this table, the fust six columns give summary statistics for the annual premia, while the
last three columns relate to rolling ten-year premia. The first column shows the geometric
means that were plotted as bars in Figure 12-6. The fourth column shows the standard
de\riations. The 20.0 percent figure for the United States is close to the 19.6 percent standard
deviation for the premia relative to bills shawn earlier in Table 12-1. For some countries,
however, the distribution of premia relative to bonds is narrower than relative to bills. For
the United Kingdom, for example. the standard deviation is 16.7 percent, compared with 19.9
percent relative to bills. This is because, in the United Kingdom, there was a fairly high
correlation between annual equity returns and long bond returns (0.56), while the
correlation between equities and bills was lower (0.29). This propensity for good bond years
to coïncide with good equity years, and \ice versa, has tended to lower the annual difference
bet\\'een equity and bond returns in the United Kingdom. This was particularly marked in

the best and worst years on record for UK equities,namely. 1975 and 1974 respectively.

12.5 Summary
ln this chapter, we have used 101 )'ears of stock market history for sixteen different countries
and for the world index to take a fresh look at the equiry risk premium. ln the pasto the his-
torical e\idence for the US market, and to a lesser extent for the United Kingdom, has hea\'Îly
influenced \iews about the magnitude of the risk premium. For the United States, the most
\\'idel~' cited source is lbbotson Associates (2000). who estimate CI geometric risk premium of
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7.3 percent relative to bills for the period 1926-99. Before the publication of the research for

this book. the most widely cited sources for the Unite~ Kingdom were Barclays Capital (1999)
and CSFB (1999). which both started in 1919. Over the period 1919-98, there hàdbeen a UK

risk premium relative to bills of 6.2 percent.

ln recent years. bath practitioners and researchers have grown intreasingly uneasy about
how to interpret these widely cited estimates, largely because they seemed tao high. Apart
from biases in index construction-a possibility that had not previously been thought

important. but which we saw in section 3.2 is mate rial in relation to the UK figure-the finger
of suspicion has pointed mainly at success and survivorsp;"" h!as among countries. The con-

cern avec success bias is that inferences about risk premia worldwide were being heavily
influenced by the US experience. yet the United States has been an unusually successful
economy. The closely related worry avec survivorship bias is that previous attempts to place
the experience of other countries like the United Kingdom alongside that of the United States
may still have overstated the risk premium since they have focused on just a few selected

markets that have survived. typically with continuous trading, avec a long period.

To provide better estimates of the equity risk premium we therefore need to focus on the
experience of aIl countries. not just the United States and the United Kingdom. If we look at
aIl markets. then survivorship bias ceases to be an issue. Our sample of sixteen countries is
by no means comprehensive. However. it does represent a large proportion by value of the

world's stock markets in 1900. Fortunately. we are also able to compute total returns.
including reinvested dividends, forthis remarkably large sample of countries overa full 101-

year period. This has allowed us to estimate long-fun risk premia over an extended and
uniform research period, thug overcoming another important but overlooked factor in
previous studies, namely, easy data bias (see section 3.4). ln other words, we mitigate the
easy-data tendencies of previous researchers who measure a market's performance after a

period of growth or recovery, omitting earlier periods of market turmoil.

We have found that from 1900-2000 the annualized equity risk premium relative to bills was

5.8 percent for the United States and 4.8 percent for the United Kingdom. Across all sixteen
countries covered by this study, the cross-sectional (unweighted) average risk premium was

5.0 percent. while the risk premium on our size-weighted world equity index was 4.9 percent.
Relative to long bonds, the story is similar. The annualized US equity risk premium relative
to bonds \vas 5.0 ~~rc~nt. and the corresponding figure for the United Kingdom was 4.4
percent. Across ail sixteen countries. the cross-sectional average risk premium relatiye to

bonds was 4.5 percent, white, for. the\vorld index it \vas 4.6 percent.

These figures are. of course. just long-run averages. and this chap(er bas also highlighted
their high standard errors. the wide dispersion of annual equity risk premia. and ho\v premia
fluctua(e over rime as weil as across markets. It bas also reminded us (hat premia relative (0

bills and bonds musc be interpreted \vith tare. taking into account the unusual inflationary

conditions earlier in the century and increases in the real interes( rate more recently.

Nevertheless. t\VO very important conclusions stand out. First. our e\idcnce does not full}"
support Jorion and Goetzmann's (1999) claim that "the high equity premium obtained for US
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[and, by implication, UK] equities appears to be the exception rather than the rule." While
the United States and the United Kingdom have indeed performed weIl, especiaIly the
United States, there is no indication that they are hugely out ofline with other countries. The
big differences in long-term stock market performances are between the best and worst
countries. The United States and the United Kingdom have experienced somewhat similar
long-fun equityrisk premia, bath to each other and to the global average. While US equities
have performed very weIl, and the US risk premium was above the global average, it ranked
only sixth out of sixteen countries. The United Kingdom is near the middle of the distribu-
tion of worldwide equity premia. Concems about success and survivorship bias, while
legitimate, may therefore have been somewhat overstated. ln this sense, investors may not
have been materiaIly misled by a focus on the United States and, to a lesser extent, UK

experience.

The second important conclusion is that the risk premia estimated in ibis study and reported
in ibis chapter are around i 1h. percent lower than those that have been reported in previous
studies oflong-term US and UK stock market performance. The differences here arise from
previous biases in index construction (for the United Kingdom) and (for both countries) from

the use of a rather longer time Crame, extending back to 1900.



ln the run-~p to the millennial year, there was a series of books with titles like Dow 36,000,
Dow 40,000, and even Dow 100,000 (see,for exarnple, Elias~'2000, and Kadlec, 1999). Glass-
man and Hassett (2000), in their book Dow 36,000,. presented their case for why they believe
equities are undervalued. Their view was that investors had corne to require an extrernely
low rate of return on equity investments, and chat fuis required return could get lower still.
ln short, they agreed that among investors, it was optirnists who triurnphed-investors in
riSky securities did weIl-but Glassman and Hassett believe that, historically, these investors
should have done even better. Since stocks therefore rernain underpriced in relation to what
those authors consider the "perfectIy reasonable price," there are further gains still to corne.
Accordingly, they regard it as likely that in the future optirnists will continue to triurnph.

Investors' views on the risk premium cao be thought aras a tug-of-war. Glassman and Has-
sett are at one end of the cape. At the other end is Shiller (2000). Shiller's vie\v is essentially
that the equity investors triumphed beyond what might reasonably have been expected:
they beneflted from the stock market moving to irrationally high levels. Shiller and his col-
leagues are the pessimists.

If everyone were an optimist, the market would climb new peaks. If everyone were a

pessimist, the market would collapse right away. The consensus represents an equilibrium
between optimists and pessimists. ln estimating the consensus of the market, we therefore
have to balance the arguments that are put forward by each side in the tug-of-\var. We need
a view of what premium the market is offering for risks chat may be experienced in the future.

The question of what equity premium we can expect has. for years, been a source of contro-

versy (see Kocherlakota. 1996 and Siegel and Thaler, 1997). We therefore start in section 13.1
by reviewing why the risk premium plays such a crucial foie in the theor}. and practice of
investment and corporate finance, and why it is the most important contemporary issue in
finance. Section 13.2 takes a more theoretical perspective, asking what the alternative points
of view are, and how big the premium should be. ln section 13.3 we explain that, when we
are concerned with the future expected risk premium, our focus should be on the expected
arithmetic risk premium. We illustrate in section 13.4 how to derive plausible estimates of
the arithmetic risk premium from the historical record presented in earlier chapters.

ln section 13.5. we assess the views of academic experts on the likely magnitude of the future
arithmetic risk premium. We conclude that the experts have been hea..ily influenced by the
hitherto accepted wisdom on the historical risk premium. Since our current study finds that
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ln chapter 12, our Cocus was on the historical risk premium, namely, the premium thàt inves-
tors in different countries have obtained in the past from investing in equities, rather th an in
legs risky assets such as treasury bills or government bonds. ln this chapter, we switch from
the past to the future, and to the prospective risk premium that investors cao reasonably
expect to obtain overfuture years and decades.
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risk premia appear to be lower than previously believed. we argue that experts might now
wish to revise downward their long-term future risk premium forecasts.

We then look in section 13.6 at how using our historical analysis may more deeply inform us
aboutlikely future premia. We argue both that twentieth century equity returns almost cer-
tainly exceeded investors' ex ante risk premium requirements, and that the required risk
premium itself feU over time. ln section 13.7, by decomposing the historical risk premium
iota the contribution from unanticipated cash flow increases and the impact of a decline in
required returns, we are able to infer the likely magnitude of the equity premium. ln our
concluding observations, in section 13.8, we sùmmarize what we cao learn from the
historical record as an indicator of the future equity risk premium around the worId.

13.1 Why the risk premium matters
Investors do Dot knowingly take on risk unIess there is some expected recompense for their
risk exposure. For taking on the risks of the equity market, this cqmpensation takes the forrn
of the equity risk premium. Why is it that the sile of the equity premium has attracted so
much attention? Perhaps the most straightforward answer is that the risk premium is fun-
damental to valuing financial assets, as will be clear with a simple example.

Consider the Gordon model, described in section 11.4. We will use this approach to value an
investment such as buying the portfolio that comprises the Dow Index. Just before the World
Trade Center tragedy, the Dow stood at a level of around 10,000 and its prospective dividend
yield was 1.4 percent. 50 for a $10~000 investment we expected to receive dividends of $140.
5ince the dividend yield was much lower than the risk free interest rate, investors were
presumably expecting Dow dividends to fige over time.

The Gordon model values this stream of dividends by assuming that dividends grow at a
constant rate g and by discounting them at the expected rate of retum r. This simplifies to
the well-known constant-growth formula: Value is equal to Dividenddivided by r -g. This
formula makes a number of strong assumptions. such as that growth will continue indefi-
nitely at the same unvarying rate." However, in the interests of pedagogy, we bypass these
assumptions, and explore the implications of the Gordon model (Jagannathan. McGrattan
and Scherbina ( 2001) present the multiperiod Gordon model}.

1

Let us assume real dividends are expected to grow indefinitely at the annual rate of g= 3 per-
cent. and that the real required rate of return is r = 4,4 percent. So r -g is equal to 1.4 percent

or 0,014. With these assumptions the valuation of the Dow is 140/0,014 = 10,000. about its

level in early September 2001. But what if dividends had been expected to grow at a real rate
of 4 percent peT )'ear, so that r -gis equal to 0,0041 That ,,'ould give us Glassman and Has-
sett's ,'aluation of the level for the Dow: 140/0,004 ~ 36,000. Of course, this valuation of

approximately 36,000 could equally weil arise from a 'lew that dividends were set to grow
annually at 3 percent, while the required rate of return is not 4,4 but only 3.4 percent.
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It is clear that given projected dividend growth, the correct value for the Dow depends on the
return that investors expect from common stocks. The relationship is shown i? Figure 13-1
which shows how the discount rate, which is the return expected by investors,'influences the
valuation given by the Gordon model. With dividends growing in real terms at 3 percent,
valuations vary from infinity (if the expected return, like the dividend growth rate, is also 3
percent in real terms), through 36,000 (when the expected return is close to 3.4 percent) and
10,000 (if the expected return is 4.4 percent), to just 1,000 (if the expected return is 17 percent
in real terms) or less. Values depend on the discount rate.

Using these admittedly crude figures. a tiny move of just half a percent in the return cur-
rently demanded by investors can shift the Dow a huge amount. A decline in the required
return from 4.4 to 3.9 percent would have thrust the Dow upward by 55 percent. .An increase
in the required return from 4.4 to 4.9 percent would have been expected ta precipitate a 26
percent collapse in the Dow. which is larger than the 14 percent rail in the tell days following
the World Trade Center attack. The higher the valuation. the more volatile will be the index.
So curiously, while low required rates of return drive up valuations, they also increase
volatility. Investors are likely to demand a higher reward when the market is especially
volatile. This provides a natural floor to required rates ofreturn.

What required rate of return is appropriate? For providing an indication of the value of a
stream of future cash flows, virtually no security is garer than a bond issued by the US Treas-
ury. At the rime of writing. the US government has to pay around 3 percent in real terms
when it issues inflation-protected governmen[ bonds. The real redemption yield hadbeen

Figure 13-1: Gordon model valuation of the Dow
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weIl over 4 percent as recently as late 2000. To the risk free interest rate we may add some
additional reward that is expected by investors as compensation for equity market risk.
Clearly, the risk premium is the major determinant of asset values. If it is close to zef 0, the
Glassman-Hassett optimists are correct; and if it is large, the Shiller pessimists are correct.
This is why most finance professionals and financial economists regard the equity risk pre-
mium as the single most important number in finance.

To measure. the equity market premium and to establish the reward for risk, we need to look
at the markets where equity risk is traded, not only the United States but also other major
global stock markets. That was the focus of chapter 12. An unbiased estimate of the ex ante
risk premium required by investors tells us what equity market returns we can expect in the
future relative to bills or bonds. A small risk premium automatically implies higher valua-
fions but lower returns expected in the future from equities; a large risk premium automati-
cally implies lower valuations but higher future returns from equities. If this were not the
case, then, as we explained at the staff of this chapter, the highly competitive conditions pre-
vailing in the world's leading stock markets would ensure that share prices rapidly fisc or falI
until promised returns are aligned with required returns.

13.2 How big should the risk premium be?
We have explained the central Iole that the equity premium plays in determining stock
prices. Other things being equal, the higher the required risk premium, the lower the value
placed on a stream of cash flows. So when the required risk premium goesup, the realized,
or ex post, risk premium is reduced over the transition period. Conversely, when the
required premium go es clown, the historical, ex post risk premium will be larger over the
transition period. Once transition is complete, of course, equity returns will have an
expected return that reflects the new required risk premium. Since transition from a high to
a lower required risk premium may occupy many years, the historical, ex post premium may
overstate consensus expectations. It is therefore important not to extrapolate unadjusted,
historical equity premia into the future. Rather, one should use history as a means of
informing the quest for a sensible estimate of the ex ante, forward looking premium.

We might wish to start with a direct estimate of the prospective risk premium. Unfortu-
nately, we cannot measure the prospective risk premium since .it relates to the unknown
future. The prospective premium is the reward investors require for taking on risk. We could
in principle simply ask investors. Indeed, we refer below to the results of investor surveys,
but mostly they provide a source of amusement rather than useful information. Private
investors' opinions appear to reflect what has happened in the recent past, or even sheer
fantasy. Profession al money managers seem (at best) to provide answers that reproduce,
with some noise, the e\idence from long-fun historical studies. That approach is unlikely to

inform us about the market's expectations.

An alternative approach involves analyzing the earnings, dividend, or cash flow projections
of securiry anal)'sts. The premium is inferred from the discount rate that equates these
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future cash flows to ruling security prices. This approach, which we discuss in section 13.6, is
also fraught with difficulty since there is no evidence that analysts' forecasts are unbiased
predictors of the future. .

ln practice. therefore, we typicallymeasure the historical risk premium, and use this as our
starting point for inferences about the future. But to guide us, it is helpful to think about
plausible magnitudes for the risk premium. This involves a brief detour into theory.

The starting point is, of course, the capital asset pricing model (CAPM), first formulated by
Sharpe (1964). The CAPM was for most of the last three decades the method of choice
arnong finance experts for estimating expected returns. The CAPM asserts that the expected
return on a risky asset is the risk Cree rate of interest plus a risk premium. The latter is equal
to the equity market risk premium. scaled up or clown by the asset's beta. Beta measures the
risk of the asset relative to the market portfolio, and beta estimates are widely available in
most stock markets. The average beta for aIl stocks in a market is, by definition, equal to one.
So the equity market risk premium is fundamental in determining CAPM expected returns.

The CAPM links the equity market risk premium to the risk tolerance of investors. The his-
torical reward to equity market investment has, in the United States, looked large. But has it
been excessive? The CAPM emphasizes how stock market investments contribute to the
level of and uncertainty about an investor's wealth. To say whether the premium has been
excessive, we need to look beyond fluctuationsÎn an investor's wealth. What value is wealth

unless it is consumed: spent on oneself, spent on others, or givenas a bequest? Uncertainty
about levels of future wealth leads to uncertainty about levels of future consumption. One

variant of the CAPM-Breeden's (1979) consumption CAPM-emphasizes consumption by
linking uncertainty about stock returns directif to uncertainty about future consumption.

If equities were to perform weil at the same time as consumption peaks. then equities would
be a poor hedge against the possibilit}' of low consumption. If equities were to perform weil

when consumption dips, then equities would be a good hedge against cutbacks in consump-
tion. The equity premium should be large if equities are a poordiversification tool. ln other
words. the equity premium should be larger when there is a high correlation bet\veen stock

market returns and consumption.

The equity prerniurn should also be larger when consurners are willing to par more for insur-

ance against the prospect of reduced consumption. That is, the equity premium should vary
positively with the risk aversion of households as weil as with the correlation of equity

returns and c,onsumption. ln reality, however, aggregate consumption changes gradually
over cime, is not very volatile, and is not ob\iously correlated with stock market performance.
There is a puzzle as to whether the large, historical US equity premium can conceivably be

consistent with a focus by households on their potential future consumption. The "equity
premium puzzle," first formulated by Mehra and Prescott (1985), th us remains a source of

comroversy. As Kocherlakota (1996) and Shleifer (2000) point out. traditional finance theory
suggests that the equity premium should be much smaller chan the (US) historical average.
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As one might expect, there are competing theories that suggest differing magnitudes for the
risk premium (see Cornell (1999) for a review). Though some writers may give another
impression, there is no single figure for the risk pr~mium that theory says is "correct."
Stewart (1991) writes: "Is there any fundamental reason why [the] market risk premium
should be 6 percent? Not thatl can figure. The question is a little like asking why did God
make pi the number 3.14159... Don't ask. Just memorize it." Ifyou are not convinced that
theory provides a unique constant for foU to commit to memory, then foU tao will wish to
read the entrails of capital market history. ln the following section, we therefore revert to

deeper examination of the historical evidence.

13.3 Measuring the premium
We define the',risk premium relative to either bills or bonds. For the sake of concreteness,
this chapter emphasizes historical and prospective equity risk premia calculated relative to
bills. We select bills because they are the more commonly used basis for defining the equity
premium-reflecting the fact that only treasury bills cao really be considered close to risk
free. Nearly aIl of our discussion, however, applies equally weIl to premia relative to bonds.
Where it is helpful, we supplement our analysis with premia estimated relative to bonds.

The risk premia reported in chapter 12 were computed as geometric means. This has intui-

tive appeal from an investment perspective. It corresponds to the annualized performance
figures )'OU see every day for mutual funds, for indexes, and for pension plans. When past
performance is being considered, the geometric mean summarizes the annualized rate of
return over a historical period. Computing the geometric mean requires us to calculate the
product of 1 + First return multiplied by 1 + Second return and so on up to the nth return. We
then compute the nth root of this product and deduct 1. The resulting geometric mean
measures the annualized rate of return that equates the initial investment to the final value
of a portfolio. The geometric mean risk premium has a similar interpretation. It is the

incremental reward from investing in equities in preference to government securities.

We can simplify calculation of the geometric mean retum over n years. ln practice. aIl we
require is hVO numbers, the final and the initial values of the portfolio. The geometric mean
involves calculating the dh root of Final value divided by Initial value, and then deducting
the ,'alue 1. Think of a portfolio that appreciates over a period, such as 101 years, from
$1,000 to (say) $10,000. It will have precisely the same annualized retum regardless of
whether the intermediate prices are stable or wildly volatile. By construction, the annualized
retum is the same over every one of the n years for which it has been calculated. We cannot
meaningfully talk of the volatility of the geometric mean retum. Volatility is a characteristic

of the intermediate, year-by-year retums within our 101-year interval.

The year-by-)'ear returns clearly experience considerable variability over time. We can cap-
ture this b)' estimating the average around which returns fluctuate. and the range of these

fluctuations, tharis. the arithmetic mean and the standard de\'Îation of the annual returns.
The arithmetic mean over n periods is the SUffi of aIl n returns. di\;ded by n. The arithmetic
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me an answers the question: If 1 chose a year at random. what return should 1 expect? The
arithmetic mean may be calculated for premia as weIl as for raw returns.

The arithmetic mean of a sequence of different returns is always larger than the geometric
mean. To see this. consider equally likely returns of +25 and -20 percent. Their arithmetic
mean is 2Y2 percent, since (25 -20)/2 = 2Y2. Their geometric me an is zero, since (1 + 251100) x
(1 -20 '100) -1 = o. But which mean is the right one for discounting risky expected future cash

flows? For forward-looking decisions, the arithmetic mean is the appropriate measure.

To verify that the arithmetic mean is the correct choice. we can use the 2Yz percent required
~ -

return to value the investment we just described. A $1 stake would offer equal probabilities
of receiving back $1.25 or $0.80. To value this. we discount the cash flows at the arithmetic
mean rate of 2Yz percent. The present values are respectively $1.25/1.025 = $1.22 and
$0.80/1.025 = $0.78. each with equal probability. so the value is $1.22 x Ih. + $0.80 x Ih. = $1.00.

If there were a sequence of equally likely returns of +25 and -20 percent. the geometric mean
return will eventually converge on zero. The 2Yz percent fonvard-looking arithmetic me an is

required to compensate for the year-to-year volatility of returns.

The more volatile or risky the sequence of returns. the .greater will be the difference between
the two means. This is confirmed in Table 12-1. The arithmetic and geometric equity
premia differ in the relatively lo..v-volatility United States and the United Kingdom by legs
than 2 percent. The least volatile equity market bas been Canada. whose annual risk
pr~mium, relative to bills, had a standard deviation since 1900 of 16.7 percent. The most
volatile market was Germany with an annual standard deviation of 35.3 percent. For stable
assets. the arithmetic mean risk premium is only slightly above its geometric counterpart; for
very volatile assets the arithmetic mean premium can be much higher than the geometric
mean. Canada bas the smallest gap bet\veen its arithmetic and geometric means; Germany.

the largest.

A reasonable approximation is that the arithmetic mean will exceed the geometric mean by
one-half of the variance of an nu al returns. The variance is the square of the standard devia-
tions presented in Table 12-1 (and also Table 12-2). The difference between arithmetic and
geometric real returns therefore varies from Canada's 1.3 percent (which is very close to Vz x

.1671 to Germany's 5.4 percent (fairly close to Vz x .3532). This approximation is very accu-
rate if returns have a distribution thatis close to lognormal. ln practice the approximation is
surprisingly accu rate, not only for the United States but also for our fifteen other countries
over the last 101 years. (A more precise formula is given in Levy and Gunthorpe, 1993.)

When we use 101 years to estima te means. the potential inaccuracy of the resulting risk

premia remains high, The standard error measures this inaccuracy. It is approximately
equal to o.ne-tenth of the annual standard de\iation of returns reported in Tables 12-1 and
12-2, ln other words. the standard errors for the United States and the United Kingdom are 2
percent. and the range runs from 1.7 percent. for Australia and Canada. to 3.5 percent for
Germany. This means chat while the US arithmetic mean premiurn (relati\'e to bills) has a
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best estimate of 7.7 percent, we can be only
within one standard error of this, namely, wi
percent. These high standard errors are the rea
the longest possible series of stock market data

1

As we explained earlier, one of the key uses of the equity risk premium is to deterrnine
investors' required retums, and hence the cost of equity capital. This is used, for instance, as
a crucial input when estimating the discount rate for valuing shares, projects and other
daims on ~ncertain future cash flows. ln Tables 12-1 and 12-2, we report the historical
arithmetic means, and associated standard deviations, for risk premia around the world. Ta
build on that analysis, we now tum to expectations for the future. \

13.4 Arithmetic and geometric premia
A crude estimate of the expected equity risk premium is the arithmetic mean of the one-year
historical premia. ln Figure 13-2, the full height of the bars shows the historical arithmetic
mean premium relative ta bills avec the last 101 years for each of the sixteen countries. The
US and UK premia are 7.7 and 6.5 percent, respectively, while the world equity risk premium
is 6.2 percent. As we would expert, the arithmetic mean premia are noticeably higher than
the geometric mean premia. Further, the arithmetic mean is at its largest, bath in absolute
terms and relative ta the geometric mean, for the countries that suffered the greatest turmoil
and hence volatility of returns avec the last century (see the rightmost bars in Figure 4-14).

Figure 13-2: Arithmetic mean and geometric mean equity risk premia, 1900-2000
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The historical arithmetic means in Figure 13-2 are thus clearly influenced by past levels of
stock market volatility (among other factors). However, as demonstrated in chapter 8, esti-
mates of the long-term historical standard deviation are not necessarily the besi predictors of
future volatility. We observed in chapter 12 that repetition of certain historical events is so
unlikely that the past must be used with care as a ~ide to the future. There will be new
uncertainties. but we know not what they will be. We therefore need estimates ofexpected
future arithmetic risk premia, conditional on cu!rent predictions for market volatility.

\It is not clear how investors should ideally adjust historical estimates of the equity risk pre-
mium to reflect today's judgments about stock market volatility. The approach we follow is
to recalculate the arithmetic means, assuming current projections of early twenty-first cen-
tury levels of volatility. To do this, we use the result that with lognormally distributed
returns, the geometric and arithmetic means are linked by the standard deviation of returns.
as described in section 13.3. We bypass some statistical assumptions that underpin our
calculations, and which are discussed in Cooper (1996) and Dimson and Marsh (2001). We
therefore recalculate the arithmetic mean premium for each country, replacing the historical
difference between the arithmetic and geometric means with a difference based on risk
estimates that are more contemporary.

For our estimates of arithmetic premia, we illustrate the approach using the same volatility
for aIl national markets. That cannot be correct since markets inevitably expose investors to
differing levels of risk. Nevertheless, for simplicity we assume a current volatiliC}.level for ail
sixteen national markets of 16 percent, and for the world index of 14 pe"':~~!. It follows Chat
our prediction of the difference between the arithmetic and geomecric means is Yz x variance
= 1,12 x 0.162 = .0128 = 1.28 percent for each country and 1,12 x 0.142 ~ l percent for the world

index. At this stage. we adjust the historical record only for volatllity changes relative to the

pasco

Clearly, the volatility of one stock market is not in reality the same as anorher. Differenr
stock markets have had differing risk levels in the past, and projections for the future should
not be uniform. Chapters 4 and 8 sho\v that national stock market risks differ in ways that
relate to fundamental attribures, as weIl as to the impact of political and milirary histOr}'.
Some countries are natural resource-based; others are more driven by technology. Some are
more highly leveraged; others, less sa. Some areconcentrated in a narro\v range of business
activities; others are large, diversified markets which naturally tend to have a lo\ver variability
for the risk premium. It is impossible for us to make country-hf-country risk predictions that
will appear reasonable for the lifetime of this book. We therefore stress thar assuming the
same projected volatility for aIl premia is an expositional device. no more.

Given our predicted standard deviation for each country's risk premium, ,\"har, chen, are our
estima tes of the arithmetic mean premia? These premia, measured relati,'e ro rreasury bills,
are represented graphically by the line-plot in Figure 13-2. The US equity risk premium is
estimated at 7.1 percent, and that for the United Kingdom is 6.0 percent. Arirhmetic mean
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premia range from 3.1 percent (Denmark) to 8.7 percent (France); the worldwide arithmetic
mean premium, relative to bills, is 6.2 percent.

The estima tes of the adjusted arithmetic mean equity risk premia, relative to government
bonds, are not displayed graphically. They are mostly somewhat lower. The US equity pre-
mium relative ta bonds is estimated at 6.3 percent, and that for the United Kingdom is 5.7
percent; the range runs from 3.3 percent (Denmark) ta 7.6 percent (Australia) or higher (Ger-
many). The adjusted worldwide arithmetic mean premium, relative ta bonds, is 5.6 percent.

To obtain an estimate of expected equity market returns, we require a forecast of the future
arithmetic risk premium. For those who seek to extrapolate from the long-fun series ofhis-
torical premia, the numbers iIIustrated by the line plot in Figure 13-2 are the on es to use. For
our world index, the adjusted arithmetic mean risk premium is 5.9 percent. Hence, the
expected return is the risk free rate of interest, plus a premium of 5.9 percent. However, we
tan do better than simply extrapolate from the twentieth century to the twenty-first. By
better understanding the sources of historical performance, we can extract more about
investors' consensus expectations. This is the focus of the remainder ofthis chapter.

13.5 The changing consensus
The key question is whetherthe worldwide historical risk premium of approximately 6 per-
cent should be our best estimate of the future risk premium. Many leading textbooks advo-
cate the use of the arithmetic mean of historical equity premia, including Brealey and Myers
(2000) and Bodie, Kane and Marcus (1999). Until retentir, it \vas widely believed thatthe
best predictor of the equity risk premium was its own past average. Certainly, researchers
such as Goyal and Welch (1999) are unable ta find variables that robustly predict the equity
premium better than simply assuming that the premium will be "like it has been."

Welch (2000) casts light on whether academic finance professionals do, in facto extrapoJate
from the historical record into the future. Wei ch studies the opinions of 226 financial
economists who were asked to forecast the a .etic equity risk premium in the United
States. His findings are summarized in Figu 3-3, \\' .h shows that the mean forecast of
the arithmetic thirty-year equity premium \ s 7.1 percent The median was 7.0 percent, and

the range ran from 1 to 15 percent. He also 1 e consensus view on a pessimistic
outcome (with a 5 percent probability of occurrence) would be an equity premium of 2-3

percent; the consensus regarding an optimistic outcome is for a 12-13 percent premium.

The bars in Figure 13-3 represent the distribution from the Welch survey, while the curved
line represents the normal distribution based on the historical mean and the standard error

for the US equity risk premium using the full 101 years for which we have data (see èhapter
12). An important aspect to grasp is of the inherent spread in both distributions. The
uncertainty across financial experts about the risk premium is as large as the uncertainty that

arisesfrom statistical analysis ofhistorical retums.
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Figure 13-3: Financial economists' risk premium forecasts compared with US capital market history
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Most respondents to the Welch survey would have regarded the Ibbotson Associates' Stocks,
Bonds, Bills, and Inflation Yearbook as the definitive study of the historical US risk premium.
The first bar of Figure 13-4 shows that, at the lime, the most recent long-fun arithmetic risk
premium computed from Ibbotson data from 1926-98 was 8.8 percent per year. The second
bar shows that the key finance textbooks were on average suggesting a premium of 8.5
percent, a little belo\v the Ibbotson figure. The textbook authors may have based their views
on earlier, slightly lower, Ibbotson estimates, or else they were shading the Ibbotson
estima tes downward. The Welch survey mean is in turn lower than the textbook figure, but
since respondents claimed to lower their forecasts when the equity market ris es. this
difference is probably explained by the market's strong performance in the 1990s.
Interestingly, the third and fourth bars of the ch art show that the survey respondents also
perceived the profession's consensus to be higher chan it really was. That is, they thought
the me an was 0.5 to 1 percent higher chan the average revealed in the Welch survey.

These survey and textbook figures represent what is being taught in the world's leading busi-
ness schools and economics departments. As such, they are also widely used by finance
professionals and corporate executives. Similarly, they are cited by regulators and in rate-of-
return regulation disputes. Their influence extends from the classroom. to the boardroom.
to the dealing room. to the courtroom.

Whether the Welch survey mean of 7.1 percent is appropriate is quite another marrer. A large
number of the sun'ey respondents were clearly calibrating their forecasts relative to the
longest-run historical benchmark-available from Ibbotson. and then shading the historical
number do..vn based on subjective factors. including their judgment of the impact of recent
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Figure 13-4: Alternative estimates of the arithmeticmean. risk premium, relative ta bills
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strong market performance in the late 1990s. The Ibbotson Associates risk premium esti-
mates are based on data from the Center for Research in Securities Frites (CRSP) data that
starts in 1926. ln the spirit ofusing the longest possible series ofhistorical data, the firth bar
in Figure 13-4 shows that the arithmetic mean risk premium over the period 1900-2000; as
estimated in this current study, is 7.7 percent.

The inclusion of t\venty-six years of extra data from the start of the twentieth century (plus
adding in 1999 and 2000) lowers the estimated premium by 1.1 percent. To the extent that
their forecasts were anchored in long-fun historical data, the Welch survey respondents
might now wish to make a corresponding further downward revision fi their forecasts of the
equity risk premium. Wei ch (2001) is now updating his survey. Ifhis new respondents were
to make a full 1.1 percent reduction in their mean, the revised arithmetic mean would faIl to

6.0 percent.

Of course, the 1 01-)'ear mean of 7.7 percent shawn in the fifth bar in our chart is the unad-
justed historical mean. We argued above that we are likely to obtain more plausible esti-
mates of the future arithmetic mean risk premium if we adjust the historical estimates
down\..'ard to reflect today's current levels of equity market volatility. The sixth and seventh
bars of Figure 13-4 portray the results of making such an adjustment for the United States
and the world index. The adjusted US figure is 7.1 percent, ",hile the world index provided a
risk premium of 5.9 percent. To the extent that the Welch survey respondents \\'ere not
already making an adjustment of this kind, this suggests that, in responding to the Welch
(2001) sun'ey, they should further lower their forecasts of the risk premium. This assumes, of
course, that they still wish to use historical means as the anchor for their future forecasts.

US

(1900-2000)
(adjusted)
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13.6 History as a guide to the future
Financial economists may be reluctant to diverge markedly from the historical ~ean. Deci-
sion-makers, on the other hand. need to go beyond using only the past record. and to
identify the market's implicit expectation for future performance. This is by no means easy.
Recently, a number ofresearchers have sought to infer expectedrisk premia fromsurveys of
the tinancial community, including Claus and Thomas (2001). Fraser (2001), Graham and
Harvey (2001a). and Harris and Marston (2001). Unfortunately. such surveys are difficult to
interpret. Graham and Harvey find that tinancial executives underestimate stock market risk
substantially, white Brav and Lehavy (2001) and earlier researchers find that investment
professionals are over-optimistic about the likely course of stock prices. Despite their wide
dispersion. the responses to Welch's (2000) survey are about as usable as any.

The wide dispersion ofviews reinforces the case for basing estimates on the historical record.
However. since history may have been kind to (or harsh on) stock market investors. there are
coherent arguments for going beyond raw historical estimates. First. the whole idea ofusing
the achieved risk premium to forecast the required risk premium depends on having a long
enough period to iron out good and bad luck. Yet as we noted in section 13.3. even with 101
years of data. standard errors remain high and our estimates of the average are imprecise.

Second, the expected equity risk premium could change over time. This might be because
the underlying risk of equity investment has fluctuated. particularly as the variety of
exchange.:listed sectors has broadened out over the last century (see chapter 2). The corpo-
rate sector as a who le may have become more or legs risky. The risks faced by investors have
been transformed through reduced dealing costs and the advent of pooled investment vehi-
cles. Enhanced diversification opportunities became available, bath domestically and inter-
nationally. And as many households became wealthier. there may have been systematic
changes in investors' levels of risk aversion.

Third. we must take account of the fact that stock market outcomes are influenced by many
factors. Some that were important in the past (removal of barriers to international invest-
ment. for example) may be non-repeatable. If so. projections of the future risk premium
should deviate from the pasto The financial history of our sixteen stock markets has been so
variable over time that it is worth exploring this argument further.

A comparison between the first and second halves of our 101-year period makes the point.
Over the first half of the twentieth centur}'. the arithmetic average US equity risk premium
relative to bills was 6.7 percent. whereas o\'er the period 1950-2000. it was 8.6 percent. As is
clear from Figure 13-5. this pattern is common to most of the slxteen countries covered in
this book. with Australia, Italy. Belgium. and South Africa being the exception~. The cross-
sectional mean for ail countries in the first half of the t\ventieth centur}' was an arithmetic
average risk premium of 6,0 percent. versus 8.6 percent for the sixteen-country mean in the
next fifty-one years. The corresponding averages for the equity premium relative to bonds
are not shawn here. but the pattern is similar: a pre-1950mean of 5.5 percent as compared to

7.5 percent over the following fifty-one years,



Chapter 13 The prospective risk premium 189

Figure 13-5: The equity premium relative ta bills: first half-century versus next fifty-ane years
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The large risk premia achieved during the second half of the twentieth century are attribut-
able to nvo factors. First, there was unprecedented growth in productivity and efficiency,
acceleration in the pace of technological change, and substantial enhancements to the qual-
ity of management and corporate governance. As Europe, North America, and the Asia-
Pacific region emerged from the turmoil of the Second World War, expectations for improve-
ment were limited to what could be imagined. Reality aimost certainly exceeded investors'
expectations. Corporate cash flows grew (aster th an investors anticipated, and this higher
growth is DOW known to the market and built into higher stock prices.

Second, as noted by Bernstein (1997) and others, stock prices have doubtless also risen
because of a fall in the required rate of return due to diminished investment risk. The eco-
nomic and politicallessons of the twentieth century have surely been learned, international
trade and investment flows have increased, and the Cold War has ended, leading to a more
secure business en\'Ïronment. A further factor that must surely have lowered required
returns is that investors now have much more opportunity to diversify, bath domestically
and internationally, than they had a century aga. Diversification allows investors to lower
their risk exposure \\1thout detriment to expected return. Transaction costs are also lower
now than a century aga. Factors such as these, which led to a reduction in the required risk
premium. have contributed further to the upward re-rating of stock prices.

To con\"ert from a pure historical cstimate of the risk premium into a forward-looking pro-
jection, \"e need to reverse-engineer the factors that drove up sto~k markets over the last 101
years. The simplest idea would be to use the Gordon Model (from section 13.1) to infer the
impact on retums of the historical changes in di\ridend yield. But we can go beyond this. as



Triumph of the Optimists: 101 Years of Globallnvestment Returns190

Figure 13-6: Ex post and ex ante equity risk premia
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illustrated conceptually in Figure 13-6. The left-hand bar in the chart portrays the historical
risk premium on the equity market. This includes the contribution from unanticipated
growth in cash flows and the gain from rails in the required risk premium. We therefore
deduct the impact ofthese two factors. What remains in the right-hand bar ofthis chari is an
estima te of the prospective risk premium demanded by investors as cher look ahead to the
remainder of the twenty-first century. The key qualitative point is that this is lo..ver than the

raw historical risk premium.

13.7 Expectations of the risk premium
To apply this framework. we need some notion of when cash flows (proxied here by equity
dividends) have exceeded or fallen short of expectatians. What di\idends might investors
expect each year? There are a variety of possible approaches (see. for example, Ibbotson and
Chen, 2001). Perhaps the simplest approach is one that is commanly used today for fore-

casting the long-fun dividend gro\vth rate. namely, to extrapalate from previous long-term
dividend growth. The long-term dividend growth race is then used ta project future real
gro\vth. That is, we estimate the product of 1 + Year 1 annual groLvth multiplied by 1 + Year 2
annual groLvth and so on to year n. We then compute the n1h raac of this praduct. which is
equal ta 1 + projected growth. Ta summarize, we calculace the annualized real dividend
gra\vth rate ta each year-end. aver periods that start in 1900. The cumulative real dividend
grawth races are illustrated for the United States and United Kingdam in Figure 11-3, and for

ather cauntries are summarized in Figure 11-5.
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We assume that at every December 31, investors compate the year's real dividend growth to
the real growth rate that would have been projected as at January 1 of that year. ~e differ-
en ce is defined as 1 + Annual dividend growth divided by 1 + Projected growth, minus 1. This
error in projecting dividend growth may be thought of as a naïve measure of the unantici-
pated growth rate in dividends. The unanticipated changes in dividend growth are com-
pounded together to produce an estimate of their annualized impact over the last cemury.
This is clearly a rather unsophisticated measure of unanticipated rea! dividend growth, but it
suffices to ilIustrate the general idea.

Defined this way, the impact in the United States ofunanticipated dividend growth amounts
to 0.2 percent peT year over the period from 1900 to 2000. For the United Kingdom, the
impact of unanticipated dividend growth is 1.7 percent peT year. This large difference is
explained in chapter Il and reflects two factors. First, in the early decades of the last cen-
tury, the United States generated more favorable growth expectations th an did the United
Kingdom; consequently, there was legs scope in the United States for a favorable surprise.
Second, over the last quarter-century in the United States, dividends became legs important
than in the United Kingdom as a result of growing rates of repurchases; this further reduced
the scope for unanticipated dividend growth.

Since 1900, there has also been a dramatic change in the valuation basis for equity markets.
The pricel dividend ratio (the reciprocal of the dividend yieId) is much higher now than it
was in 1900. ln the United Kingdom, for exampIe, the price/dividend ratio at the start of
2001 was 42, as compared to 23 a century earIier. Undoubtedly, this change is in part a
reflection of expected future gro\Vth in reaI dividends, 50 we could in principIe decompose
the impact of this vaIuation change into bath an eIement that reflects changes in required
rates of return, and an element that reflects enhanced growth expectations. To keep things
simple, we assume that the increase in the price/dividend ratio is attributabIe soIeIy to a
long-term faIl in the required risk premium for equity investment. Given this assumption,
the faIl in the required risk premium since 1900 is 1.4 and 0.6 percent per year for the United
States and the United Kingdom, respectiveIy. These amounts-which arise from the change
in the price/dividend ratio-need to be deducted from the historicaI risk premium to obtain
a measure of investors' ex ante expectations.

The remainder of the annualized risk premium represents the expected reward for equity
investment. Even though we are deviating from some ofits underlying assumptions, we tan
think of the risk premium in terms of the Gordon model for equity valuation. The Gordon
model asserts that the expected equity retum is equal to the prospective dividend field plus
the projected long-term dividerid growth rate. We have already abstracted for the dividend
)'ield, so for a given )rield the Gordon model equates the expected retum to the long-term
di\'Ïdend growth rate. It fol1o\\'s that the expected risk premium, measured relative to the
riskless interest rate, is the projected di\'Ïdend growth rate, also measured relative to the rea!
interest rate. That is, 1 + projecced dividend growch divided by 1 + Riskless rate of interest,
minus 1. Linking together these premia for each year after 1900, the expected US and UK
equity risk premia are respecti\'ely 4.1 and 2.4 percent per )'ear.
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More cornplex decornpositions of the historical risk prerniurn are possible; sec. for exarnple.
Arnott and Bernstein (2001) and Ibbotson and Chen (2001). These analyses. however. all
point in the sanIe direction. So using our sirnplistic decornposition of the backward-looking
risk prerniurn, we can now show how the historical prerniurn can be broken do..vn into a
series of elernents. For the United States. United Kingdorn and for our sixteen-country world
index, the risk prerniurn estirnates are depicted in Figure 13- 7.

The differences between the estimates for each index should not be taken too seriously,
especially since US corporations paf such low levels of dividends that computations based
on dividend growth must be interpreted with care (see section 11.2). We acknowledge that
our dividend projections are simplistic. and the reader should" not put too much weight on
cross-country differences. The key point is that the expected equity risk premium. based on
the last century. should be lower than our backward-looking, historical averages suggest.

Our estimates indicate a geometric mean premium for the United States of4.1 percent. for
the United Kingdom of around 2.4 percent, and for our sixteen-country world index of about
3.0 percent. This is similar to the Fama and French (2002) estimate for the United States
using a related approach. Also based on dividend yields and dividend growth estimates.
Fama and French use the Gordon model to compute the US equity premium from 1872-
1999. They find a premium of 3.8 percent before 1949. and a premium of 3.4 percent for the
subsequent period. They argue that the difference between these estimates and the larger ex
past risk premium based on historical realized returns is attributable to a reduction, since
1949. in investors' required rate of return. Our analysis is consistent with theirassertions.

Figure 13-7: Ex post and ex ante equity risk premia for selected indexes
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If they are to be used as a prospective risk premium, our annualized figures need to be con-
verted into arithmetic means, as outlined in section 13.4.. Using a projected standard devia-
tion for US and UK equities of 16 percent, the prospective arithmetic risk premium i~ 5.4 per-
cent for the United States and 3.7 percent for the United Kingdom. With a slightly lower
standard deviation for the world index of 14 percent, the prospective arithmetic risk pre-
mium for the world index is 4.0 percent. ln fact, whichever country one focuses on, our for-
ward-looking predictions for the equity risk premium are lower than the historically based

projections reviewed in section 13.4.

There is scope to finesse our estimates of the expected risk premium. Some of the opportu-
nities to enhance our estimates are the following: First. as explained in chapters 18-33. for
many countries we use index series that are spliced together. and this presents difficulties
when estimating dividend growth rates. Second. we ignore changes in the tax treatment of
dividend incarne. bath cross-sectionally and over time. Third. we estimate annual dividends
from annual index returns and capital appreciation. rather than using more frequent (say.
monthly) data. Fourth. we use a simplified decomposition of equity risk premia that could
easily be enriched. Fifth. and very importantly. we use a naïve model of investors' dividend
expectations. an issue that merits further research (some ofwhich we present elsewhere; see
Dimson and Marsh. 2001). We leave these enhancements as a task for future researchers.

Finally, note that the use of historical averages as ,indicators of current required returns.
suggests that France may have a higher equity risk premium, while Denmark's risk premium
may be lower (see Figure 13-2). There are obviously differences in risk between markets, but
this is unlikely to account for cross-sectional differences in historical premia. Indeed, much

of the cross-country variation in historical equity premia is attributable to country-specific
historical events that will not recur. When making future projections, there is a strong case,
particularly given the increasingly international nature of capital markets, for taking a global

rather th an a country-br-country approach to dete~mining the cost of capital.

13.8 Summary
The equity premium is the difference betWeen the return on risky stocks and the return on
safe bonds. The equity market premium is central to investment, financing, and saving deci-
sions. It is often described as the most important number in finance. Yet it is not clear how

big the equity premium is today, or how large it has been in the pasto

Sun'ey e\idence on best practice by corporations and financial advisors, such as Bruner,
Eades, Harris, and Higgins (1998), reveals that nearly ail respondents estimate the equity risk
premium by averaging past data. However, there is considerable variation in their choice of
time period and in their method of averaging, whether arithmetic or geometric. Their
judgments are usually underpinned by knowledge of one, or at most two, national
exchanges: respondents invariably focus on their domestic and/or the US stock market. ln
ibis chapter we use e\ridence from the past to pro\ide a guide to what might be expected in

the future.
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The chapter addresses four questions: Which historical equity risk premium should one use
as the starting point? Why bas it typically been so high? What is a good forward-looking pre-
dictor for the future? How can one use variables such as the dividend field to improvè fore-
casts of the risk premium?

We stress the central foie in finance of the equity premium. The historical premium is often
summarized in the form of an annualized rate of retuffi. This is a geometric mean. It pro-
vides information on past performance. For the future, what is required is the arithmetic
mean of the distribution of equity premia. which is larger than the geometric mean. For
markets that have been particularly volatile. the arithmetic mean of past equity premia may
exceed the geometric mean premium by several percentage points. We adjust the arithmetic
mean for (i) the differences between the variability of the stock market over the last 101
years. and the variability that we might anticipate today, and (ii) the impact of unanticipated
cash flows and of declines in the required risk premium. The result is a fonvard-looking.
geometric mean risk premium for the United States. United Kingdom and world of around
21/z to 4 percent and an arithmetic mean risk premium for US. UK. and world equities that
falls within a range from a little below 4 to a little above 5 percent.

These equity risk premia are lower than those cited in surveys of finance academics. They
are also lower than frequently quoted historical averages, such as those from Ibbotson Asso-
ciates, which cover a somewhat briefer interval. We show that the historical risk premium,
even if it embraces countries that havebeen legs successful than the United States. is sup-
ported by two factors.. Over the second half of the last century, equity cash flows almost
certainly exceeded expectations. and the required rate of return doubtless feII as investment
risk declined and the scope for diversification increased. Stock markets rose. in both the
United States and other countries, for reasons that are unlikely to be repeated. Even after the
setbacks of 2001, the prospective risk premium is markedly lo\ver than the historical risk

premium.


