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The Shrinking Equity Premium

Historical facts and futuse forecasts.

Jeremy J. Siegel

ew conundrums have caught the imagination of
econonuists and practitioners as much as the
“Equity Premium Puzzle” the nde chosen by
Rajnecsh Mehra and Edward Prescott for their
senunal 1985 arucle i the Jowrnal of Monctary Economics.
Mehra and Prescott show that the historical return on
stocks has been too high in relation to the return on risk-
free assets to be explaned by the standard econonue mod-
els of risk and return without invoking unreasonably high
levels of risk aversion.! They calculate the margin by which
stocks outperformed safe assets — the cquity preminn —
to be in excess of 6 percentage points per vear, and claim
that the profession is at a loss to explain its magnitude.
There have been many attempts since to explain
the size of the equity premium by variations of the stan-
dard finance model. 1 shall not enumerate them here, but
refer readers to reviews by Abel [1991], Kocherlakota
[1996], Cochrane [1997], and Siegel and Thaler [1997].
I review here the estimates of the equity prenuum
derived from historical data, and offer some reasons why
[ believe that most of the historical data underesamate
the real rerurn on fixed-income assets and overestimate
the expected return on equines. 1 shall also offer some
reasons why, given the current high level of the stock
market relative to corporate earnings, the forward-look-
. Ing equity premium may be considerably tower than the
historical average.
JEREMY J. SIEGEL i\ the Runsell

E. Palmer profossor of inance at the REAL RETURNS ON “RISK-FREE” ASSETS
Wharton School of the Univernsioy off

Pennsvlvania in Philadelphia (DA From 1889 through 1978, Mehra and Prescott
19104, estimate the real return on short-dated fixed-income

10 THE SHIINKING TQUITY PRENMILIN FALL 1My

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



assets (commercial paper until 1920 and Treasury bills
thereafter) to have been 0.8%. In 1976 and again i 1982,
Roger Ibbotson and Rex Sinquefield formally estimated
the real risk-free rate to be even lower — at zero, based
on historical data analyzed from 1926. This extremely
low level of the short-term real rate is by itself puzzling,
and has been termed the “real rate puzzle” by Weil
[1989]. The essence of this puzzle is that, given the his-
torical growth of per capita income, it is surprising that
the demand to borrow against tomorrow’s higher con-
sumption has not resulted in higher borrowing rates.
The low measured level of the risk-free rate may
in fact be in part an artifact of the time period exam-
ined. There is abundant evidence that the real rate both
during the nineteenth century and after 1982 has been
substantially higher. Exhubit 1, based on Siegel [1998],
indicates that over the entire period from 1802 through
1998, the real compound annual return on Treasury bills
(or equivalent safe assets) has been 2.9%, while the real-
ized return on long-term government bonds has been
3.5%. Exhibit 2 presents the historical equity premium
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EXHIBIT 1
COMPOUND ANNUAL REAL RETURNS (%)
U.S. DATA, 1802-1998

Stocks Bonds Bills  Gold Inflation
1802-1998 7.0 35 29 04 1.3
1802-1870 7.0 4.8 5.1 0.2 0.1
1871-1925 : 6.6 3.7 32 08 0.6
1926-1998 7.4 2.2 0.7 0.2 3.1
1946-1998 7.8 1.3 0.6 0.7 4.2

Source: Siegel [1998] updated.

for selected time periods for both bonds and bills based
on the same data.”

The danger of using historical averages — even
over long periods — to make forccasts 15 readily 1llus-
trated by noting Ibbotson and Sinquefields long-term
predictions made in 1976 and again in 1982 on the basis
of their own analysis of the historical data. In 1976, they
made predictions for the twenty-five-year period from
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EXHIBIT 2
EQUITY PREMIUMS ("») — U.S. DATA, 1802-1998

Equity Premium Equity Premium
with Bonds with Bills
Geometric  Anthmetic Geometric Anthmetic

1802-1998 35 4.7 5.1 5.5
1802-1870 22 3.2 1.9 29
1871-1925 2.9 +.0 3.4 4.6
1926-1998 5.2 6.7 6.7 8.6
1946-1998 6.5 7.3 7.2 8.6

Source: Stegel [1998] updated.

1976 through 2000, and in 1982 they made predictions
tor the twenty-year period from 1982 through 2001,
Their forccasts are shown in Exhibit 3. Since we now
have data for most of these forecast periods, it is of inter-
st to assess thelr estiates.

The last two decades have been extremcely good
for financial asscts, so 1t 15 not surprising that Ibbotson
and Sinquefield underestimate all their real returns. Buc
their most serious underestimation 1s for fixed-income
assets, where they forecast the real bill rate to average
essentially zero and the real return on bonds to be less
than 2%. Given the standard deviation of estimates, real-
1zed annual real bond and bill returns have been 9.9%
and 2.9%, respectively, significantly above their estimates,
Smce neganve real returns on fixed-income assets per-
sisted between the two surveys, Ibbotson and Sinque-
field more seriously underestimate long-term real bull rates
in their 1982 forecasts than they did in 1976.7

My purpose here 15 not to highlight errors in
Ibbotson’s and Sinquefield’ past forecasts. Thelr anal-
vsis was state-of-the-are, and their data have righdy

EXHIBIT 3
LONG-TERM FORECASTS OF REAL RETURNS —
COMPOUND ANNUAL RATES OF RETURN

Forccast Period Stocks Bonds  Bills Inflation

976-2000  Forecast 6.3 (23.5) 13 8.0) 0.4 (4.6) 0.4 (4.8)
Actual™ 110 35 2.1 4.8

1982-2000  Forecast 7.6 (21.9) 1.8 (8.3) 0.0 (4.4) 128 G.1)
Actual® 146 9.9 29 33

"Data through 1998.
Standard deviations of annual returns in parentheses.

Source: Ibbotson and Sinquetield [1976, 1982).
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formed the benchmark for the risk and return estumates
used by both protessional and academic economusts. |
bring these forecasts to light to show that even the fifty-
vear history of financial returns available to economists
at that time was insufficient to esmate future real fixed-
IMCOME TeLurns.

It 15 not well understood why the real rate of
returns on fixed-mcome assets was so low during che
1926-1980 period. The bursts of unantcipated inflation
following the end of World War 11 and during che 19705
certainly had a negative effect on the realized real returns
from long-term bonds. Perhaps the shift from a gold stan-
dard to a paper monctary standard had a negative cffect
on these real recurns undl nvestors fully adjusted to the
inflationary bias inherent in the new monetary standard.?

Whatever the reasons, the current yields on the
Treasury inflation-protected securities, or TIPS, first
issued i 1997 support the assertion that the future real
returns on risk-free assets will be substantially above the
level estmated over the Ibbotson-Simquetield period. This
15 50 even when the estmating period mcludes the higher
real rates of the past two decades. Tn August 1999, the
ten- and thirty-year TIPS bond yielded 4.0%, nearly
rwice the realized rate of return on long-dated govern-
ment bonds over the past seventy-five years.”

The muarket projects real returns on risk-free assees
to be substantially higher in the future than they bave
been over most of this century. It 1s also likely that the
expected returns in the past are substantially greater thun
they have turned out ex post, especially for longer-dated
securites. [f one uses a 3.5% real return on fixed-income
assets, the geometric equity premium for a 7.0% real stock
return falls to 3.5%.

HISTORICAL EQUITY RETURNS
AND SURVIVORSHIP BIAS

The real return on stocks, as I have emphasized
[1998], has displayed a remarkable long-term stabilicy.
Over the ennre 196-year period that | examine, the long-
term after-intlation geonietric annual rate of return on
equity averages 7.0%. In the 1926-1998 period, the real
return has been 7.4%, and since 1946 (when virtually
all the thirteenfold increase in the consumer price index
over the past two hundred years has taken place) the real
return on equity has been 7.8%. The relative stability of
long-term real equity returns 1s in marked contrast to
the unstable real returns on fixed-income assets.

Some cconontsts believe the 7% historical real
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return on equities very likely overstates the true
expected return on stocks. They clam that using the ex
post equity returns in the United States to represent
returns expected by shareholders is misleading. This 15
because no investor in the ninetcenth or early twent-
eth century could know for certain that the United Swates
would be the most successful capitalist country in his-
tory and experience the highest cquity returns.

This “survivorship bias™ hypothesis, as it has been
called, is examined by Jorion and Goetznann [1999] in
“Global Stock Markets in the Twenuteth Century” They
conclude that of thirty-nine equity markets that existed
in 1921, nonc of theni show as high a real capital appre-
ciation as the United States, and most of them have had
substantial disruptions in their operations or have disap-
peared altogether. They report that the median real cap-
ital appreciation of non-U.S. markets has been only 0.8%
per vear as opposed to 4.3% in the U.S.°

Bur this evidence may be musleading. Total returns
of a portfolio, especially over long periods of tine, are
a very non-hnear functon of the returns of the individual
components. Mathemarically it can be shown that if indi-
vidual stock returns are lognormal, the performance of
the median stock is almost always worse than the market
portfolio performance.”

So, it is not surprising that the median pertor-
mance of individual countries will not match the “world
porttolio” or the returns in the dominant market. Jorion
and Goetzmann recognize this near the end of their study
when they show that compound annual real return on
a GDP-weighted portfolio of equities in all countries falls
only 28 basis points short of the US. return. In fact,
because of the real depreciation of the dollar over this
tme, the compound annual dollar return on a GDP-
weighted world 1s actually 30 basis points higher than the
return on U.S. equitics.” '

But examining international stock returns alone
does not give us a better measure of the equity premium.
The equity premium measures the difference between the
returns on stocks and safe bonds. Although stock returns
may be lower in foreign countries than the U.S,, the real
returns on forcign bonds are substantially lower. Almost
all disrupted miarkets experienced severe infladon, in some
instances wiping out the value of fixed-mcome assets.
{One could say that the equity prenuum in Germany cov-
ering any period including the 1922-1923 hyperintla-
tion 1s over 100%, since the real value of fixed-income
assets fell to zero while equities did not.)

Even investors who purchased bonds that
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pronused precious metals or foreign currency experienced
significant defaults. [t is my belief that if one uses a world
portfolio of stocks and bonds, the equity preminm will
turn out higher, not lower, than found in the U.S"

TRANSACTION COSTS
AND DIVERSIFICATION

I believe that 7.0% per year does approximate the
long-term real return on equity mdexes. But the return
on equity indexes does not necessarily represent the real-
ized return to the equityholder. There are two reasons
for this: transaction costs and the lack of diversification. "’

Mutual funds and. more recenty, low-cost
“index funds™ were not available to investors of the nine-
teenth or carly twentieth century. Prior to 1975, bro-
kerage commiissions on buving and seling individual
stocks were fixed by the New York Stock Exchange, and
were substantially higher than today. This made the accu-
nulation and maintenance of a fully diversified portfo-
lio of stocks quite costly. '

The advent of mutual funds has substantially low-
cred the cost of maintaining a diversified portfolio. And
the cost of investing in mutual funds has declined over
the last several decades. Rea and Reid [1998] report a
decline of 76 basis points (from 225 to 149) in the aver-
age annual fee for equity mwutual funds from 1980 to 1997
(sce also Bogle [1999, p. 69]). Index funds with a cost
of less than 20 basis points per vear are now available to
small investors. '

Furthermore, the risk experienced by mvestors
unable to fully diversify their porttolios made the risk-
return trade-off less desirable than that calculated from
stock indexes. On a risk-adjusted basis, a less-than-tully
diversified portfolio has a lower expected return than the
total market.

Given transaction costs and inadequate diversifi-
cation, I assume that equity investors experienced real
returns more i the neighborhood of 3% to 6% over most
of the nineteenth and twentieth century rather than the
7% caleulated from indexes. Assuming a 3.5% real return
on bonds, the historical equity prenuum may be more
like 1.5 to 2.5 percentage points, racher than the 6.0 per-
centage points recorded by Mehra and Prescortt.

PROJECTING FUTURE EQUITY RETURNS

Future stock returns should not be viewed inde-
pendently of current fundamentals, since the price of
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stocks is the present discounted value of all expected
future cash flows. Earnings are the source of these cash
flows, and the average price-to-earrungs (P-E) ratio in
the U.S. from 1871 through 1998 is 14 (see Shiller [1989]
for an excellent source for this series).

Using data from August 13, 1999, the S&P 500
stock index is 1327, and the mean 1999 estmate for oper-
ating earnings of the S&P 500 stock index of fifteen ana-
lysts polled by Bloomberg News is $48.47.'" This yields
a current P-E ratio on the market of 27.4. Bur due to
the increased number of write-offs and other special
charges taken by management over the last several years,
operating earnings have exceeded total earnings by 10%
to 15%."* On the basis of reported earnings, which is
what most historical series report {including Shiller’s), the
P-E ratio of the market is currently about 32."

There are two long-term consequences of the
high level of stock prices relative to fundamentals. Either
1) future stock returns are going to be lower than his-
torical averages, or 2) earmings (and hence other funda-
mentals such as dividends or book value) are going to
rise at a more rapid rate in the future. A third possibil-
ity, that P-E ratios will rise contnually without bound,
1s ruled out since this would cause an unstable bubble
n stock prices that must burst.

If future dividends grow no faster than they have
in the past, forward-looking real stock returns will be
lower than the 7% historical average. As is well known
from the dividend discount model, the rate of return on
stacks can be calculated by adding the current dividend
yield to the expected rate of growth of furure dividends.
The current dividend yield on the S&P 500 index is
1.2%. Since 1871, the growth of real per share dividends
on the index has been. l.3% buSSiREE 046 due in part
£0 a higher reinvestuent rite, Srowth nas risen to 2. 1%:
If we assume future growth of real per share dividends
to be close to the most recent average of 2.1%, we obtain
a 3.3% real return on equities, less than one-half the his-
torical average.

A second method of calculaung future real returns
yields a sinular figure. If the rate of return on capital equals
the return investors require on stocks, the earnings yicld,
or the reciprocal of the price-earnings ratio, equals the
forward-looking real long-term return on equity (see
Phillips [1999] for a more formal development of this
proposition). Long-term data support this contention; a
14 price-to-earnings ratio corresponds to a 7.1% earn-
ings vield, which approximates the long-term real return
on equines. The current P-E rato on the S&P 500 stock

14 THE SHIRINKING EQUITY PREMIUM
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index 1s between 27 to 32, depending on whether total
or operatung earmngs are considered. This indicates a cur-
rent earnings vield, and hence a future long-term and
real return, of between 3.1% to 3.7% on equities.

One way to explamn these projected lower future
equity returns is that investors are bidding up the price
of stocks to higher levels as the favorable historical data
about the risks and returns in the equity market become
incorporated into investor decisions.' Lower transac-
tion costs further enable mvestors to assemble diversi-
tied portfolios of stocks to take advantage of these
returns. The desirability of stocks may be further rein-
forced by the percepuion that the business cycle has
becomnie less severe over time and has reduced the inher-
ent risk in equities."”

If these factors are the causc of the current bull
market, then the revaluanon of equity prices is a one-
time adjustnient. This means that future expected equity
returns should be lower, not higher, than in the past. Dur-
ing this period of upward price adjusument, however,
equity returns will be higher than average, increasing the
historical nieasured returns in the equity market.

This divergence between increased historical
returns and lower future returns could set the stage for
somie significant investor disappointment, as survey evi-
dence suggests that many investors expect future returns
to be higher, not lower, than in the past (see “PaineWeb-
ber Index of Investor Optinusm” [1999]).

SOURCES OF FASTER EARNINGS GROWTH

Although the increased recogniuon of the risks
and returns to equity may be part of the explanation for
the bull market in stocks, there must be other reasons.
This is because the forward-locking rates of return we
derive for equities fall below the current 4.0% vield on
inflauon-protected government bonds. Although one
could debate whether in the long run stocks or #ominal
bonds are riskier in real terms, there should be no doubt
that the inflation-protected bonds are safer than equities
and should have a lower expected return.

Hence, some part of the current bull market in
stocks must be due to the expectatons that future earn-
ings (and dividend) growth will be significantly above
the historical average. Optimists frequentdy cite higher
growth of real output and enhanced productivity, enabled
by the technological and communications revolution, as
the source of this higher growth. Yet the long-run rela-
tion between the growth of real output and per share earn-
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ings growth is quite weak on both theoretcal and empir-
ical grounds. Per share earmings growth has been pri-
marily determined by the reinvestment rate of the firm,
or the earnings yield minus the dividend yicld, not the
rate of output growth.'”

The reason why output growth does not tactor
into per share earnings growth is that new shares must
be 1ssued (or debt floated) to cover the expansion of pro-
ductve technology needed to ncrease output. Over the
long run, the returns to technological progress have gone
to workers in the form of higher real wages, while the
return per unit of capital has remained essentally
unchanged. Real output growth could spur growth in
per share carnings only if it were “capital-enhancing,”
in the growth terminology, which is contrary to the
labor-augmenting and wage-enhancing technological
change that has marked the historical data (see Diamond
[1999] for a discussion of growth and real return).

But there are factors that may contribute to higher
future earnings growth of U.S. corporations, at least tem-
porarily. The United States has emerged as the leader in
the fastest-growing segments of the world economy:
technology, communicauons. pharmaceuticals, and,
most recently, the Internet and Internet technology. Fur-
thermore, the penetration of U.S. brand names such as
Coca-Cola, Procter & Gamble, Disney, Nike, and oth-
-ers into the global economy can lead to temporarily
higher profit growth for U.S. firns.

Nonetheless, the level of corporate earnings would
have to double to bring the P-E rauo down to the long-
term average, or to increase by 50% to bring the P-E
ratio down to 20. A 20 price-to-earnings yield corre-
sponds to a 5% earnings vield or a 3% real return, a return
that [ believe approximates realized historical equity
returns after transaction costs are subtracted. For per share
earnings to temporarily grow to a level 50% above the
long-term trend is clearly possible in a world economy
where the U.S. plays a2 dominant role, but it is by no
nieans certain.

CONCLUSION

The degree of the equity prenuum calculated from
data estimated from 1926 1s unlikely to persist in the
future. The real return on fixed-income assets 1s likely
to be significantly higher than that estimated on earlier
data. This is confirmed by the vields available on Trea-
sury inflation-linked securities, which currently exceed
4%. Furthermore, despite the acceleration in earnings
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growth, the return on equities is likely to fall from its
historical level due to the very high level of equity prices
relative to fundamentals.’”

All of this makes it very surprising that Ivo Welch
[1999] in a survey of over 200 academic econornists finds
that most estimate the cquity prenuum at > to 6 per-
centage points over the next thirty years. Such a premium
would require a 9% to 10% real return on stocks, given
the current real yield on Treasury inflation-indexed secu-
rinies. This nieans that real per share dividends would have
to grow by nearly 8.0% to 9.0% per year, given the cur-
rent 1.2% dividend vield, to preveut the P-E ratio from
rising farther from its current record levels. This growth
rate is more than six umes the growth rate of real divi-
dends since 1871 and more than triple their growth rate
since the cnd of World War I1.

Unless there is a substantial increase in the pro-
ductivity of capital, dividend growth of this magnitude
would mean an ever-increasing share of national income
going to profits. This by itself might cause political ram-
ifications that could be negative for shareholders.

ENDNOTES

Thas article is adapred from a paper delivered at the UCLA
Conference. “The Equity Premium and Stock Market Valuations,”
and a Panceton Center for Econonuc Policy Studies Conference,
“What's Up with the Stock Market?” both held in May 1999. The
author thanks participants in these seminars and particularly Jay Rit-
ter, Robert Shiller, and Peter L. Bernstein for their comments.

'A few economists believe these high levels of risk aver-
sion are not unreasonable; see, e.g., Kandel and Stambaugh [1991].

“In the capital asset pricing model, equity nsk premiums
arc denived from the arithmeric and not geomerric retums. Compound
annual geometric returns are almost universally used in charactenz-
ing long-tenn returns.

*Their wildly high 12.8% long-term inflation estimate in
1982 is derived by subtracting their low historical real vield from the
high nominal boad rate. This overprediction has no efiect on their
estumated real returns.

“But real rates on short-dated bonds, for which unantici-

pated inflacion should have been less important, were also extremely
low between 1926 and 1980.
‘ 1 am very persuaded by the research of Campbell and
Viceira [1998], who argue that in a muluperiod world the proper
nisk-free asset Is an inflation-indexed annuity rather than the short-
dated Treasury bill. This conclusion comnes fromn intertemporal mod-
els where agents desire to hedge against unanucipated changes in the
real rate of interest. The duration of such an indexed annuity is closely
approxumated by the ten-year inflation-indexed bonds.

They are unable to construct dividend series for most for-
elgn countries, but they make a not-unreasomable assumption that
dividend yields in the U.S. were at Jeast as high as abroad.
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“Intuigvely, the return of the winners more than com-
pensates for the lower returns of the more numerous losers.

“Furthermore, the dollar return on the foreign portfolio
15 much better measured cthan the real return. These dara are taken
trom Jorion and Goetzmann {1991], Tables VI and VIL

“To avoid the problems wich defaule. gold is considered
the “risk-free” alternatve in many countnes. But gold's long-terin
real returns are negadve in the U.S. even before one considers stor-
age and insurance costs. And precious metals are far from risk-free
in real terims. The real recurn on gold since 1982 has been a nega-
uve 7% per vear.

"L abstract from taxes, which reduce the return on both
bonds and stocks.

"These data were taken from the Bloomberg terminal on
August 16, 1999,

“From 1970 through 1989, operating carnings exceeded
reported carungs by an average of 2.29%. Since 1990, the average
has been 12.93%.

"There are other factors that distort reported carnings,
some upward (underreporting option costs: see Murray, Smither,
and Emerson [1998]) and some downward {overexpensing R&D;
see Nakamura [1999]). No clear bias is evident.

© UThis is particularly true on a long-term, after-inflation
basis. See Siegel [1998, Chaprer 2]

PBernstein [1998] has emphasized the role of ccononiic
stabllity in stock valuaton. Also see Zarnowitz [[999] and Romer
[1999]. Other reasons given for the high price of equities rely on
demographic factors. specitically the accumulations of “baby
boomers.” 'This should, however, reduce both stock and bond returms,
vet we see real bond returns as high if noc higher than historically.

" From 1871 to 1998, the growth of real per share earn-
wgs 15 only 1.7% per year, shighdy less than obtained by subtract-
ing the median dividend vield of 4.8% from the median carnings
yield of 7.2%.

UThis should not be construed as predicting that equiry
prices need fall significantly, or that the expected returns on equi-
ties are not higher, even at current levels, than those on fixed-income
INVESTINents.
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