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... how do we know when irrational exuberance has unduly escalated asset values, which then
become subject to unexpected and prolonged contractions...?

We have not been able, as yet, to provide a satisfying answer to this question, but there are reasons
in the current environment to keep the question on the table. Clearly, when people are exposed to long
periods of relative economic tranquility, they seem inevitably prone to complacency about the future.
This is understandable. We have had fifteen years of economic expansion interrupted by only one
recession —and that was six years ago. As the memory of such past events fades, it naturally seems
ever less sensible to keep up one’s guard against an adverse event in the future. Thus, it should come
as no surprise that, after such a period of balanced expansion, risk premiums for advancing funds to
businesses in virtually all financial markets have declined to near-record lows.

— Alan Greenspan, February 26, 1997

A severe depression like that of 1920 —21 is outside the range of probability.
—Harvard Economic Society, November 16, 1929

Introduction

In recent months, the meteoric ascent of the
stock market has attracted intense interest. At
the end of June 1997, the Standard and Poor’s
(S&P) 500 index stood more than 90 percent
above its December 1994 level. Such an in-
crease, however, is not unprecedented in the
post-World War Il era (see figure 1). Between
September 1953 and September 1955—a period
of just two years—the index also jumped more
than 90 percent.

U.S. stock prices have been trending upward
since 1982, although they have encountered
many setbacks along the way. Nominal stock
returns receive wider news coverage, but it is
usually more meaningful to examine the data in
real terms. The real S&P 500 has risen at a com-
pounded annual rate of 26.8 percent since
December 1994, 10.5 percent since October
1987, and 5.9 percent since 1975 (data are
through June).
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Labor Statistics.

Fundamentally, a stock’s price is determined
by the discounted value of its expected future
dividends, which in turn derive from future
earnings. When prospects for earnings growth
are good, stock prices tend to rise. The price/
earnings ratio (P/E)—the stock price divided
by earnings per share—gives investors an idea
of how much they are paying for a company’s
earning power. The higher the P/E, the more
investors are paying, and hence the more earn-
ings growth they are expecting. The average
P/E of S&P 500 stocks has been rising over the
past two years, approaching historic highs.

One clearly extraordinary fact associated
with rising stock prices has been the phenome-
nal earnings growth over the past five years,
which is viewed largely as a product of corpo-
rations’ widespread efforts to cut costs and
improve efficiency. Real earnings over this
period increased at an average compounded
annual rate of more than 12 percent. By con-
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trast, dividend growth over the past five years
has not been spectacular.

Much of the doubt about the recent stock
market surge centers on whether it is justified
by the fundamentals. Is it merely a speculative
bubble? Or are stock prices correctly forecast-
ing a healthy path for future dividends? If the
surge is not justified by the fundamentals, then
there is some risk of a precipitous decline in
stock prices. Such situations concern monetary
policymakers because they can create a sudden
need to add liquidity to the financial system.
This need for greater liquidity can complicate
policymakers’ efforts to pursue other objectives,
especially if it conflicts with a need for anti-
inflationary policy—a situation that occurred in
October 1987.

To examine the causes of the stock market'’s
recent ascent, we analyze the current relation-
ship between stock prices, dividends, earnings,
and returns. Our analysis reveals that no single



FIGURE 2
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fundamental element of standard stock valua-
tion models can by itself explain the market's
recent level. Rather, we conclude that stock
prices could manifest both optimism about
future dividend growth, which is predicated on
the recent record growth in earnings, and a
lower expected return, which reflects a dimin-
ished risk premium for holding equity. We also
discuss the impossibility of knowing whether
the implicit optimism is rational .

The paper is organized as follows: Section |
presents some common models of stock price
variation that are based on a path of expected
dividends and an expected rate of return. In
section Il, we examine alternative valuations of
stock prices based on empirical models of the
dividend process. We also suggest a modifica-
tion of one such model that accounts for much
of the recent rise in stock prices. The potential
for lower expected returns is examined in sec-
tion 1I. Section IV discusses the conditions that
could accommodate higher expectations for div-
idends as well as lower expectations for returns.
We offer concluding thoughts in section V.

[. Framework
for Analysis

The standard framework for analyzing the val-
uation of capital stock is the present-value
model.2 In its basic form, a stock’s price, P, is
determined by the present value of its expected
future dividends, D, ,;, and of the expected ter-
minal price for the holding period K, P, :

1) P = E{é (ﬁ)iotﬂ} +E, {(ﬁ)KPHK},
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where R is the expected return (or discount
rate), assumed here to be constant.3 As is com-
mon, we will assume that as K gets large, the
expected present value of the terminal price
shrinks to zero.

Under the conditions that dividends grow at
a constant rate and the discount rate is time
invariant, (1) simplifies to

@ p=000 _g;D‘,

which is often expressed in log form

(3) p =log(l+g)+d +log(R-g),

where lowercase p and d denote natural loga-
rithms for prices and dividends. This relation-
ship, traditionally called the Gordon growth
model (Gordon [1962]), very compactly illus-
trates the connection between a stock’s price,
the current level of its dividend, the expected
growth rate of dividends, and the discount rate.
It is easy to see from (3) that the elasticity of
price with respect to dividends is equal to one.

Because the derivation of (2) and (3) re-
quires that both g and R be constant, the
Gordon model does not lend itself to dynamic
analyses that allow for time-varying discount
rates or dividend growth rates. Nevertheless,
this simple model can give insights into the
fundamentals driving long-run fluctuations in
the U.S. stock market. For example, the unitary
elasticity of price with respect to dividends
implies that swings in P, should vary propor-
tionally with swings in D, . Assuming that R — g
equals 0.05, near its historical average, P, will
equal 20 times the current dividend.

Figure 2 illustrates the “warranted” value of
the S&P 500 index, based on the Gordon valua-
tion.* It shows that the data are broadly, though
not precisely, consistent with this simple model

m 1 Foranontechnical discussion of some of the issues that we
examine below, see Haubrich (1997).

m 2 This framework is sometimes referred to as the discounted-cash-
flow model. For a lucid treatment of the relation between stock prices, divi-
dends, and returns, see Campbell, Lo, and MacKinlay (1997).

m 3 When the expected return is constant, it is easy to show that (1)
follows from the definition of return: Ry, = (P41 + Dy+1) /P — 1. Taking
expectations of both sides of this relation and substituting £,R;,; = R
yields (1 + R)E;P, = E;R 1 + E;D; .4, alinear difference equation that can
be solved forward to obtain (1).

m 4 Thehistorical series on dividends, earnings, and the S&P com-
posite are described in Shiller (1989). Dividends are the totals for a year
divided by the year's average producer price level. Stock prices are the real
values for January.



over the past century or so. That is, low-
frequency swings in S&P dividends are associ-
ated with long swings in the S&P index.

It is noteworthy, however, that stock prices
fluctuate more widely than the warranted
prices implied by Gordon’s valuation rule, es-
pecially after 1950. The elasticities of long
swings in stock prices with respect to divi-
dends is about 1.5 for changes in the range of
10 to 30 years (see Barsky and De Long
[1993]). That is, stock prices fluctuate about 50
percent more than the Gordon model implies.
It is easy to see from (3) that stock prices are
also extremely sensitive to changes in the dis-
count rate and the projected dividend rate.
Thus, a time-varying discount rate is also a
candidate for explaining the excess variation.

Formal analysis of stock prices that allows
the expected return to vary over time is much
more difficult, since the relation between
prices and returns is nonlinear.> To simplify
the problem and make it analytically tractable,
Campbell and Shiller (1988a, b) propose a log-
linear approximation of the present-value
framework that enables us to calculate asset
price behavior under any model of expected
returns, not just one for constant returns. Their
formulation yields

@ p=K

1-p +j20pj (1 - P)dt+1+j - rt+1+j],

where k and p are “fixed” parameters defined
in terms of the average log dividend/price
ratio.

Campbell, Lo, and MacKinlay (hereafter CLM
[1997]) emphasize that equation (4) is a dynamic
accounting identity. It illustrates clearly that if a
stock price is high today, then it must be associ-
ated with higher future dividends, lower future
returns, or some combination of the two.

Taking expectations of both sides demon-
strates that (4) holds ex ante:

(5) pt = ]% + Et |:j§0pj [(1 - p)dt+l +]j _rt+l+j]}

Equation (5) is essentially a dynamic general-
ization of the Gordon model. It implies that
high current stock prices must be associated
with higher expected future dividends, lower
expected future returns, or some combination
of the two.

It is also easy to see from (5) that any transi-
tory movements in expected future dividends
or returns will have little impact on current
prices. Persistent movements in these elements,
however, can have substantial effects. Thus, in
this framework, rational asset pricing implies
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that the reason for the stock market'’s recent
rise must be the continuing substantial increase
in the path of expected future dividends, the
persistently lower expected returns of future
years, or some combination of the two. Of
course, if either set of expectations is not real-
ized, then (5) guarantees that both sets will be
wrong. That is, if the path of future dividends
falls short of expectations, then ex post returns
will be lower than anticipated. Similarly, if
expected returns are lower than anticipated,
then dividends will not be as high as expected.
The framework presented in this section
does not give any guidance on the appropriate
projections for future dividends or returns. It
simply provides dynamic accounting identities,
which follow from the definition of return. As
identities, these relations can be used only to
gauge the consistency of future expectations.
To say anything about the particular path of
stock prices requires a specification of the sto-
chastic processes underlying the generation of
the two fundamental series—expected future
dividends and expected future returns.

II. Expected
Future Dividends

The time series of log dividends is, to a rough
approximation, a random walk (see Mankiw,
Romer, and Shapiro [1985] and Kleidon [1986]).
That is, changes in the level of dividends appear
to be “permanent.” Although the dividend series
varies randomly over time, it has generally
drifted upward. For example, real S&P 500 divi-
dends increased an average of around 1.5 per-
cent annually from 1871 to the present.

That dividends are approximated by a ran-
dom walk accords well with a popular hypoth-
esis of dividend formation—dividend smooth-
ing. This theory holds that managers smooth
dividends by setting dividend changes to reflect
“permanent” changes in earnings. Such innova-
tions are by their very nature unforecastable by
investors, who are removed from management.
Hence, both earnings and dividends tend to
follow a random walk.

m 5 Ofcourse, the problem is just as prevalent for time-varying divi-
dends, as considered by Barsky and De Long (1993). Because they do not
deal directly with this issue, they refer to their model as heuristic.

m 6 Campbell, Lo, and MacKinlay (1997) present evidence that the
approximation misstates the average stock return but captures the dynam-
ics of stock returns well, especially at monthly frequencies.



FIGURE 3

Actual vs. Warranted Real S&P 500
Index (Barsky—De Long Valuation)

Actual
Warranted

3.0 | | | | | | | | | | |
1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990

NOTE: Warranted prices are based on the assumption that 6 in equation (8)
equals 0.96.

SOURCES: Standard and Poor’s Statistical Service, Security Price Index Record,

various issues; and U.S. Department of Labor, Bureau of Labor Statistics.

Most often it is assumed in the literature that
dividend changes are stationary. Any innovation
in the growth rate of dividends is thus tempo-
rary. That dividends are approximated by a ran-
dom walk is consistent with the Gordon growth
model and could explain the random-walk na-
ture of “warranted” prices in figure 2. As noted
above, however, this approach fails to explain
much of the stock price variability since 1950.

Barsky and De Long (1993)— hereafter BD
—propose a modification in the Gordon growth
model to explain some of this discrepancy. Spe-
cifically, they drop the assumption that the divi-
dend growth rate has a constant mean known
to agents throughout the sample. Instead, they
postulate an environment in which investors
estimate, period by period, a growth rate that is
nonstationary and hence is itself a random walk.
They redefine the Gordon valuation model as

(6) pt = dt + IOg(R - gt)a

where g, is an unknown “permanent” dividend
growth rate.® They propose that g, be treated
as analogous to Milton Friedman’s “permanent
income” concept, which also is unknown, is
changing over time, and must be reestimated
every period.® For each future period, the ex-
pected future dividend growth rate is viewed as
equal to some updated rate that is expected to
persist indefinitely.

From (6), BD obtain conditions under which
elasticity of price with respect to dividends is
equal to the estimated value of 1.5. Maintaining
the assumption that R is fixed, and using 2 to
denote a partial derivative, the elasticity of
prices with respect to dividends is given by
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Ip, 1199
@) H:“'[—R—gt]d_dt'

Since R > g,, dp,/dd, is greater than one only if
the expected future growth rate is positively
correlated with dividends. For purposes of illus-
tration, assume that the R — g, term in the de-
nominator of equation (7) is on the order of
0.05. To match the estimated elasticity, a 10 per-
cent increase in the growth of dividends over a
20-year period (that is, 0.5 percent per year)
would need to be associated with a shift in
expected g, of 0.25 percent. Thus, to account
for the estimated relationship, about half of any
shift in the average dividend growth rate over a
20-year period would be expected to persist
indefinitely. Furthermore, the drift in the growth
rate could be barely detectable and yet have a
large impact on stock prices.

BD propose that agents estimate g, using
extrapolative forecasting methods. Such fore-
casts may be rational if the variable to be esti-
mated is the sum of a random walk and a tran-
sitory white-noise error (Muth [1960]). This
approach projects permanent dividend growth
as a weighted geometric average of past divi-
dend changes,

t -
® g9=0- 9?;)9'Adt_i + 0'g,,

where the weights decline geometrically with
past values. Equation (8) thus implies that in-
vestors extrapolate past dividend growth into
the future. Substituting (8) in (6) yields a series
of warranted stock prices based on the BD
modification of the Gordon model.?0

Figure 3 illustrates such a series, on the as-
sumption that 0 equals 0.96.11 Interestingly, in
the period from 1880 to 1950, low-frequency

m 7 Stock prices are real values for January. Dividends are annual
figures divided by the year's average producer price level. The historical
series are printed in Shiller (1989).

m 8 BDimplicitly assume that d; applies to the period ahead and is
known. Thus, they ignore second-order effects associated with estimating
the first future dividend.

m 9 Although g; varies over time, BD assume that the current g,
applies to all future periods.

m 10 BD note that (8) does not hold exactly in a stochastic model
for the underlying dividend process because it does not allow prices
today to be influenced by investors' knowledge that they will be revising
their estimate of g in the future. For simplicity, they ignore such higher-
order corrections.

m 11 BD calibrate this series for 6 equal to 0.94 and 0.97. Although
the latter value reduces the amplitude of warranted prices in the earlier
period, the gap between warranted and actual prices is greater in the

later period.



FIGURE 4

Actual vs. Warranted Real
S&P 500 Index (Modified
Barsky—De Long Valuation)
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swings in the warranted stock price are of
greater amplitude than actual swings in the
first part of the sample. After 1950, however,
swings in the warranted stock price mimic
longer-term swings in actual prices reasonably
well—that is, until 1990. The latest bull market
is not explained by this approach. Neverthe-
less, BD demonstrate that a significant propor-
tion of the variation in stock prices can be
explained by changes in expectations about
future dividend growth.1?

One of the important features of the recent
bull market is that it has been associated with
persistently strong earnings growth. As noted
above, earnings growth over the past five years
has exceeded that of any comparable five-year
horizon in the post-World War Il era.13 Divi-
dend growth, on the other hand, has been less
than spectacular. What might account for this
discrepancy? Kleidon (1986) questions whether
the dividend-smoothing hypothesis adequately
explains stock price movements:

[The problem of dividend smoothing] has
important implications for all research that
attempts to infer the properties of an infinite
stream of future dividends from some finite
ex post set of dividends that are under some
control of management. Empirical evidence
suggests that management takes care to cre-
ate a smooth short-run dividend series that
may not reflect one for one the fortunes of the
firm as determined primarily by its earnings
and investment opportunities. Ceteris paribus,
the less variable the dividend stream, the
more variable will be the price series that
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comprises the present value of future divi-
dends. For example, a firm seeking to finance
expansion internally may withhold all divi-
dends over some finite period, with an im-
plicit promise of some future (perhaps liqui-
dating) dividends. (p. 975)

The central point is that corporate manage-
ment may see great investment opportunities,
which they may choose to finance with retained
earnings. In this situation, dividends would be
less than otherwise. Hence, lower dividends
would be incorrectly signaling lower future
earnings. The fact that dividend growth is much
smoother than earnings could reflect the fact
that periods of persistently high earnings growth
are also associated with increased internal
financing and hence slower dividend growth.

Internal financing is not the only potential
problem for the dividend-smoothing hypothe-
sis. In the late 1980s, corporations began to
repurchase shares on a large scale (CLM [1997],
p. 287). Such strategies have the same “distort-
ing” effect that internal financing has on the
prospective information content of ex post divi-
dends. Reports of record share repurchases
over the past year suggest that this phenome-
non may explain part of the recent discrepancy
between earnings and dividend growth.14

These problems suggest that “permanent”
changes in earnings may be better estimated
directly from the series of ex post earnings. To
assess this hypothesis, we apply the extrapola-
tive forecasting methods proposed by BD for
the earnings series to estimate the “permanent”
growth rate of earnings, that is, the growth rate
expected to persist indefinitely. If the dividend
payout ratio has a fixed mean, then over long
horizons, dividends will grow at the same rate
as earnings.

Figure 4 compares a warranted price series
based on equation (6) and a “permanent”
growth rate of dividends based on equation (8)
with log earnings in place of log dividends. As

m 12 Donaldson and Kamstra (1996) propose a dividend-forecasting
approach based on a nonlinear ARMA-ARCH-Artificial Neural Network
model. The present value of out-of-sample dividend forecasts from their
model yields fundamental prices that reproduce the magnitude, timing,
and time-series behavior of the boom and crash in 1929 stock prices. They
do not, however, apply their model to recent history.

m 13 Inthe five-year periods ending 1899, 1925, and 1926, earnings
growth exceeded that of the recent period. However, these episodes fol-
lowed persistent periods of earnings declines.

m 14 Forexample, Barrett (1996) reports that in the first 10 months of
1996, 1,185 companies announced that they intended to buy back a por-
tion of their publicly traded securities, repurchasing shares worth $129 bil-
lion. The report called this volume a record pace, citing figures from Secu-
rities Data Corp.



in the BD valuation, the warranted series is
much more volatile in the early part of the sam-
ple. The series based on the direct measure of
permanent earnings, however, explains a great-
er part of the recent ascent in stock prices, but
fails to account for all of it. Indeed, as of June
1997, the actual index level had increased even
more than the warranted one.1>

Some readers may be surprised that such
simple models can explain so much of the long-
horizon swings in stock prices, but these ap-
proaches get a lot of mileage out of expected
dividends as the primary mover of the stock
market. Like BD, we have postulated that
shocks to the dividend growth rate include a
small permanent element. We propose, how-
ever, that this element can be estimated directly
from the history of earnings growth. Investors
rationally extrapolate (in the sense of Muth
[1960]) past earnings growth into a future divi-
dend growth rate.

If it depended on the existence of a large
unit root in the earnings process, this approach
might seem ludicrous. It would defy evidence
that the U.S. dividend process is reasonably well
approximated by a random walk with constant
drift. We choose, however, a value of 6 equal to
0.96 for generating the extrapolative forecasts
used in figures 3 and 4. Such a parameter value
implies a unit root in the dividend process that
creates only a very small share of annual divi-
dend growth volatility. Moreover, BD perform a
Monte Carlo simulation demonstrating that the
sample size and the magnitude of permanent
growth rate shocks are both too small to be
informative on the value of 6. The data just do
not refute the hypothesis that dividend growth
has a small permanent component.

The examples we have discussed in this
section, however, explicitly assume that the
expected return is time invariant, an assump-
tion that has lately become untenable. A num-
ber of empirical studies in recent years have
demonstrated that stock returns are predictable
using information other than past returns.16
The predictability of time-varying returns im-
plies that rational investors’ expectations about
returns vary.

[ll. Expected
Future Returns

It is well known that the stock market has gen-
erally been kind to those who buy and hold a
diversified portfolio throughout their working
lifetimes. Returns to holding stock have been
remarkably stable over very long horizons. For
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example, Siegel (1994) finds that during three
periods—1802-70, 1871-1925, and 1926—90
—real compounded equity returns were 5.7,
6.6, and 6.4 percent. Such consistency suggests
that expected returns over very long horizons
might also be quite stable.

Ex post equity returns over horizons of 10
years, however, paint a somewhat different
picture. For example, between 1881 and 1997,
10-year returns on S&P stocks varied between
23.1 and -3.7 percent. Ex post returns, how-
ever, are not the same as expected returns,
which are unobservable. Thus, evidence con-
cerning the variability of expected returns is
necessarily indirect, based on the forecastable
component of returns.

Estimates using different information sets
suggest that changes in expected returns can be
substantial. Blanchard (1993), for example, esti-
mates a series of long-term expected returns of
New York Stock Exchange companies from
1927 to 1992. Using the dynamic version of the
Gordon valuation model, he finds that the
expected real return ranged between 10 percent
in 1950 and about 2.5 percent in 1970.17

From estimates of both expected stock
returns and expected bond yields, Blanchard
extracts an estimate of the equity premium—
the difference between the return on stocks
and the yield on bonds—over time. Because
stocks have historically been riskier than bonds,
investors generally expect a higher return for
stocks. Blanchard estimates that the trend in the
equity premium began drifting down after
1950. This result suggests that there may in fact
be a permanent reduction in expected future
stock returns.18

Blanchard notes that the declining trend in
the equity premium accords with the increasing
importance of institutional investors since 1950.
For example, the share of equities held by
state, local, and private pension funds bal-
looned from 1 percent in 1950 to 9 percent in

m 15 When this article went to press on August 13, earnings were
available only for the first quarter of 1997. We estimated the warranted
price on the basis of these data.

m 16 SeeCLM (1997, chapter 7) for a review of this evidence.

m 17 Blanchard essentially backs out an estimate by adding projec-
tions of the expected long-term growth rate, measured as the annuity value
of the growth rate of future dividends.

m 18 Alower equity premium would solve a puzzle posed by Mehra
and Prescott (1985). They note that it is difficult to reconcile the post—
World War Il equity premium within the standard utility-based models of
asset pricing. Specifically, using a model with constant relative risk aver-
sion, they show that the realized equity premium of the postwar era implies
a level of risk aversion too high to be consistent with their model.
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1970 to 29 percent in 1993. Blanchard argues
that pension managers have a mandate to think
in terms of longer horizons and to take advan-
tage of an attractive equity premium. This, of
course, implies that private investors generally
have not been farsighted.

Benartzi and Thaler (1995), however, pro-
pose a theory of behavior under uncertainty
that explains the large equity premium. Their
approach is based on the notion of loss aver-
sion developed by Kahneman and Tversky
(1979), with preferences defined over gains
and losses rather than consumption, and losses
given greater weight than gains.1® Benartzi and
Thaler show that loss aversion over short hori-
zons can rationalize investors’ reluctance to
hold stocks even though they are aware of a
large premium. If such behavior dominated the
pricing of stocks before pension funds prolifer-
ated, it could explain why the equity premium
was so high and why it may have become per-
manently lower.

Blanchard'’s estimate of a declining equity
premium—and hence a declining expected
rate of return on stocks—is consistent with the
obvious trend change in the relationship be-
tween dividends and stock prices, as implied
by the simple Gordon growth approach. For
example, figure 2 illustrates that since about
1950, stock prices have persistently exceeded
the warranted prices implied by the Gordon
valuation. Such a discrepancy diminishes if one
allows for a declining required rate of return.

m 19 The fundamental choice paradigm of this approach is supported
by experimental evidence.
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[V. Discussion

We have seen that a substantial part of the
stock market's rise can be rationalized either as
an expectation that dividend growth will sur-
pass its historical norm indefinitely, or that the
equity premium has so diminished that ex-
pected future returns are substantially lower, or
both. How different must things be in the fu-
ture to be reconciled with recent stock market
levels? To get some perspective on the potential
for each of the two fundamental elements, it is
useful to consider the dividend/price ratio.

In late July 1997, the S&P 500 index stood
near the 950 level. Dividends per share over
the previous year were about $15. The divi-
dend/price ratio was thus around 1.5, a histor-
ical low (see figure 5). In terms of the simple
Gordon model (equation [2]), the dividend/
price ratio equals

D./P = (R-9)/(1+9).

Starting from this relationship, one can
examine the consistency of alternative pairs of
assumptions about R and g. There are, of
course, an infinite number of combinations of
these two variables consistent with a dividend/
price ratio equal to its recent level. Based on
the above analysis, consider the following
example: If one believes that future expected
returns on stock are now at 4 percent, the
Gordon model implies that the expected long-
term dividend growth rate would need to be
about 2% percent (about one percentage point
higher than its historical average). Although this
may seem reasonable, it is clearly a substantial
shift if placed in a historical context.

Could such optimism be a misguided con-
sequence of the relative tranquility the U.S.
economy has experienced over the last 15
years? Could extrapolation induce compla-
cency about the future? Are risk premiums too
low? If the current valuation of the stock mar-
ket required dividend growth over the next
125 years to be 1 percent higher than it was
over the previous 125 years, then markets
might seem unduly optimistic.

The dynamic version of the Gordon model,
on the other hand, suggests the possibility that
persistent, extraordinary events can drive things
in the short run. If this is so, could the market
be forecasting a sharp increase in dividend
growth for a sustained period before settling
back to its long-term rate? Given the record
growth of earnings recently, it is conceivable
that dividends could accelerate sharply for



several years and persist at a higher growth
rate before decelerating to a more normal clip.
This would leave dividends at a higher level
from which to grow.

To get a sense of the potential effect of a
short-run surge in dividend growth, it is useful
to consider a hypothetical comparison. As a
benchmark, assume an initial dividend of $1
per share, expected dividends growth at a con-
stant rate of 2 percent, and a constant discount
rate of 6 percent. According to the simple Gor-
don model (equation [2]), the present value of
the expected dividend stream would equal
$25.50. As an alternative, consider a dividend
stream that is expected to grow 6 percent an-
nually for five years and then return to a nor-
mal growth rate of 2 percent. The present value
of dividends over the first five years is $5 (the
first term in equation [1]).2° The present value
of the dividend stream beginning in the sixth
year is $25.50.21 Thus, the present value of the
total stream is $30.50, almost 20 percent higher
than the benchmark. If the 6 percent dividend
growth rate were expected to persist for 10
years before returning to normal, the alternative
variation would be almost 40 percent higher.

It should be stressed here that, historically
speaking, dividends are reasonably well ap-
proximated by a random walk. Thus, our ex-
ample attributes to investors a forecasting skill
that is not evident in the financial literature. Per-
haps investors are anticipating near-term re-
wards because of two heavily publicized events.
First, much has been made of corporate re-
structuring. Increased focus on shareholders’
interests reportedly has equipped corporations
to respond better to market incentives. Hence,
it is argued that they should be much more
profitable in the future than in recent decades.

Second, the information revolution has led to
the rapid development of new technologies,
which are only now beginning to be realized.
Greenwood and Yorukoglu (1997), for instance,
present a model in which technological innova-
tion is embodied in new producer durables or
services. Their analysis suggests that the U.S.
economy is at the dawn of an industrial revolu-
tion as significant as that associated with the de-
velopment of the steam engine. The optimism
implied by such hypotheses is difficult to justify
because it is based on low-frequency events for
which there is limited empirical evidence.

Alternatively, it is conceivable that the recent
surge in stock prices reflects a transitory but per-
sistent decline in expected returns. To assess the
potential for this explanation, it is useful to con-
sider an example given by CLM (1997, p. 265).
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Suppose expected returns are described by the
following AR(1) process:

®)  Elral=r +x,
where r is a constant and X, is described by

X = X+ G -l1<d<l

When ¢ is close to one, the process is typi-
cally described as highly persistent. The vari-
ance of x, o2, is related to the variance of the
innovation &, o2, by o = (1 - ¢?)o%. The im-
plication of x, on the stock price is obtained by
substituting (9) into the expected-return com-
ponent of the dynamic Gordon growth model:

[o4) ) r X
(10) Et[jzzoplrulﬂ} =5 1_tp¢ '
The last term gives the effect on the stock
price of the expected return’s variation through
time. To illustrate, consider a persistent process
where ¢ = 0.9. Since p is equal to about 0.96, a
1 percent increase in the expected return today
would reduce the stock price by about 7.3 per-
cent. If ¢ = 0.5, a 1 percent increase in the ex-
pected return would reduce the stock price by
1.9 percent. This illustrates that relatively small

changes in expected returns can have large
impacts on stock prices, if such changes persist.

Studies show that the dividend/price ratio
forecasts future returns, especially over horizons
of four years (see, for example, CLM [1997], pp.
267-70). Evidence indicates that a low dividend/
price ratio is associated with lower future re-
turns. Figure 5 suggests that returns are likely to
be below normal over the next few years.

We have thus far assessed alternative as-
sumptions independently. Cochrane (1994)
examines both dividends and returns in a two-
variable VAR, including the dividend/price ratio
as an explanatory variable in both equations.
He finds that shocks to dividends have immedi-
ate, permanent effects on both dividends and
stock returns. Shocks to returns, holding divi-
dends constant, have strictly transitory effects
on returns, but no effects on dividends. More-
over, the dividend/price ratio forecasts returns
much more strongly than dividends alone.

m 20 Inthis case, the growth factor and the discount rate cancel in
each period.

m 21 Again, because expected dividends grew at a rate equal to the
discount factor, the current present value of the future stream beginning in
the sixth year equals the benchmark value.



Thus, he argues, returns rather than dividends
adjust to bring the ratio back to its mean.2

Cochrane’s results do not allow for a perma-
nent reduction in the expected rate of return.
Had the equity premium been permanently
reduced, one might expect a permanently lower
dividend/price ratio, which is assumed to be
stationary in the Cochrane analysis. But, how
low could the expected return go before it
would be unduly optimistic? Is a 4 percent
expected rate of return too low to be associated
with the risk inherent in the stock market? The
answer to that question is beyond the scope of
this paper.23

V. Concluding
Thoughts

Our analysis shows that if priced rationally, the
stock market's current level must imply one of
three things: either investors expect dividends to
accelerate and persist at higher levels for some
substantial period, or investors are expecting
much lower returns than the historical norm of
around 6 percent in real terms, or some combi-
nation of these prevails. Of course, such expec-
tations may not be realized, and investors bet-
ting on an acceleration of dividends would
ultimately be disappointed in their returns if
such an acceleration failed to materialize.

m 22 Cogley (1996) finds that the quarterly standard deviation of the
nominal discount factor must be at least 9.4 percent. He concludes that a
model which implicitly assumes expected returns to be constant is not
likely to describe the market very well.

m 23 Onthe other hand, standard utility analysis suggests that the
historical level of the equity premium is too high to be consistent with
“rational” economic behavior.
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The U.S. economy has enjoyed a long,
healthy expansion in the 1990s. Inflation has
been contained, and there is little evidence of
any imbalances to suggest that the end of the
expansion is imminent. Earnings growth during
this period has been extraordinary. If investors
expect a small component of the recent surge
in earnings to persist indefinitely, then stock
prices would be higher than traditional valua-
tion approaches indicate. Our analysis, how-
ever, suggests that earnings growth is not the
whole story.

The development of pension funds and their
mandate to maintain a focus on a long horizon
may have led to a lower equity premium. If
pension fund managers generally believe that a
4 percent return is sufficient reward for the risk,
given market rates on alternative instruments,
then expectations on dividend growth need not
be so optimistic. A 4 percent real return is prob-
ably not inconsistent with standard economic
models of behavior under uncertainty and the
level of risk associated with stock prices. If
investors are expecting higher returns, they are
likely to be disappointed unless dividend
growth accelerates substantially. Whether such
unrealized expectations would be irrationally
exuberant, we cannot know.
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