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efficient market because they believe stock prices reflect the

market value of future dividends. Dividends, in turn,
depend on a company’s profits. As a result, stock prices should
change only in response to new information about future profits.
For example, a company’s stock price will rise if it patents a new
way to harness solar power because future profits will rise. Conver-
sely, its stock price will fall if its chief competitor discovers the
new way first.

In recent years, however, many analysts have begun to question
the efficiency of the stock market. What information, they ask, could
have possibly caused the profitability of the companies in the Dow
Jones Industrial Average to fall 23 percenton October 19, 19877 These
analysts claim the stock market is inefficient because many traders
pay attention to information unrelated to future profits. For example,
some traders may jump on the bandwagon and buy stocks only
because past returns were high. While prices will ultimately reflect
true values, such behavior causes prices to overshoot true values in
the short run. The tendency for prices to overshoot but eventually
revert to true values is called mean reversion.

Is the stock market efficient? This article surveys the mean
reversion evidence. The article finds that stock prices might be mean
reverting, but the evidence is not strong enough to rule out market
efficiency. The first section of the article discusses the features of an
efficient stock market. The second section shows why prices may be
mean reverting in an inefficient stock market. The third section shows
that the evidence on mean reversion is mixed. Thus, more evidence is
needed before declaring the stock market inefficient.

3 nalysts have traditionally regarded the stock market as an
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Efficient Markets

The efficient market theory describes how
prices are determined in a securities market. In
an efficient stock market, a stock’s price reflects
the current market value of its expected future
income stream. If a stock’s price is less than the
value of its expected income stream, investors
will quickly buy the stock. As they do, the price
will rise until it equals the current value of the
income. Conversely, if a stock’s price is above
the current value of expected income, selling
pressure will quickly drive down the price to its
current value.'

The income from a stock can be divided
into two parts. One part is the dividends that are
paid over the investment horizon. The second
part is the price for which investors can sell the
stock at the end of the investment horizon.

The market value of the expected income
from a stock depends on the size of the income
stream relative to the return on other invest-
ments that are equally risky. The return on
equally risky investments can be represented by
the inflation-adjusted, or real, interest rate on
such investments. The real interest rate on a
risky investment is the sum of the real interest
rate on a riskless investment, such as Treasury
bills, and a risk adjustment factor that rises with
the riskiness of an investment. Thus, the current
price of a stock, Py, is

ED; + EP; (1)

TPy = 1+r

where ED, is the dividends that investors expect
to be paid at the end of the investment period,
EP, is the expected end-of-period price, and r
is the real interest rate.” Thus, a stock will have
a high price if it is expected to pay high
dividends (high ED,), if it is expected to ap-
preciate rapidly (high EP)), or if it is not very
risky (low r).}

One feature of an efficient stock market is
that highly profitable companies will have
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higher stock prices than unprofitable com-
panies. In an efficient market, stock prices
reflect the market value of future dividends,
which ultimately depend on profits. Thus, stock
prices reflect the market value of a company’s
future profits—that is, the company’s fun-
damental value.

The economy benefits when stock prices
reflect fundamental values because investment
funds flow to their most valuable uses. Com-
panies with profitable investment opportunities
have high fundamental values, while com-
panies without such opportunities have low
fundamental values. As a result, companies
with profitable investment opportunities can
sell their stock for a higher price, and therefore
get more investment funds, than companies
without such opportunities.

A second feature of an efficient stock
market is that expected real returns on stocks
should be constant and equal to the real interest
rate (Figure 1). Like most stock price indexes,
such as the Dow Jones Industrial Average, the
price in the figure includes the returns from
dividends so that the percentage change in price
is the total return.® If the real interest rate is
constant over time, prices will grow along a
straight line with a slope equal to the interest
rate. The slope of the line is just the percentage
change in price.” Thus, because the percentage
change in price, is the total return, the expected
return on the stock is constant and equal to the
real interest rate.

A third feature is that only new information
about future profits causes real stock returns to
deviate from the real interest rate. Because
stock prices already reflect everything that
investors expect about future profits, prices
should rise more or less than expected only if
investors get new information about future
profits. For example, suppose the interest rate
is 10 percent and the stock price is $10 (Figure
2). At the end of period one, the stock price can
be expected to rise to $11. But if the company
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Figure 1
Stock Prices in an Efficient Market
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announces it will pay higher dividends with the
profits from a new discovery, the stock is a
bargain at $11. As investors buy more of the
stock, the price might rise to $13. Thus, while
the expected return on the stock was only 10
percent, the unexpected news led to a 30 percent
return.

A final feature of efficient markets is that
when actual returns differ from what was
expected, investors should still expect future
returns to be constant and equal to the real
interest rate. In other words, if prices rise more
than expected, investors should not expect
prices to continue to grow faster just because
they did so in the past. Furthermore, investors
should not expect prices to grow slower to
offset the unexpected increase. For'example, in
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Figure 2, the stock price rose 20 percent more
than expected over the first period. The unex-
pected increase reflected the entire value of the
increase in future dividends. As a result, the
stock price should resume growing at the old
rate. This is shown in Figure 2 by the high-
dividend path having the same slope as the
low-dividend path.

Inefficient Markets

Many analysts claim the stock market is inef-
ficient because they believe prices often over-
react to new information and overshoot
fundamental values in the short run. If stock
prices donot always reflect fundamental values, the
stock market will not direct investment funds to
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Figure 2

Stock Prices in an Efficient Market: Change in Dividends
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where they are most valuable. Moreover,
expected returns will vary over time because
prices will be mean reverting. Finally, stock prices
that overreact to new information are excessively
volatile.

Why might the stock market be inefficient?

In an efficient market, stock prices reflect
the current value of the future income that
stocks generate because prices depend on future
dividends, prices, and interest rates. If other
factors, such as past prices and dividends, affect
the value investors place on stocks, stock prices
will deviate from fundamental values. When
prices deviate from fundamental values, the
market is inefficient.
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One theory of why stock prices deviate
from fundamental values is that many traders
pay attention to recent trends in returns (Cutler,
Poterba, and Summers). These “feedback
traders” believe that if a stock’s returns have
been high in the recent past, they are likely to
be high in the future. As feedback traders buy
the stock to capture the excess returns, the price
will rise above the stock’s fundamental value.
Likewise, if returns have been low in the recent
past, feedback traders will sell the stock, driving
the price below its fundamental value. Thus, in
the short run, increases in stock prices are fol-
lowed by further increases, and decreases are
followed by decreases.

According to the theory, however, stock
prices will ultimately return to fundamental
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Figure 3
Stock Prices in an Inefficient Market
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values. Arbitragers and traders who pay atten-
tion to fundamental values will discover which
stocks are overvalued and which are under-
valued. As they sell the overvalued stocks and
buy the undervalued stocks, prices eventually
reach their fundamental values.

An example may clarify how stock prices
in an inefficient stock market differ from prices
in an efficient stock market (Figure 3). Suppose
a company’s stock price jumps when it
announces it will pay higher dividends with the
profits from a new discovery. Because the
return over the first period is 30 percent instead
of 10 percent, feedback traders buy the stock.
The upward pressure on the price drives the
price above its fundamental value (shown by

the dashed line segment). Traders who pay
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attention to fundamentals will then begin sell-
ing the overvalued stock, putting downward
pressure on its price and causing the average
return to fall over the next few periods. With
lower past returns, fewer feedback traders buy
the stock. Indeed, some may start selling the
stock, producing even greater downward pres-
sure on the price. Eventually, the price returns
to its fundamental value. Prices that follow such
a pattern of rising above their fundamental trend
and then returning are said to be mean reverting.

Implications
In contrast to an efficient stock market, an

inefficient stock market does not direct invest-
ment funds to their best use because prices do
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not necessarily reflect fundamental values. For
example, feedback traders may irrationally
drive the stock prices of companies with low
fundamental values too high. Conversely, stock
prices of companies with high fundamental
values may be too low. As a result, companies
with low fundamental values may be able to
raise a lot of capital, while companies with high
fundamental values may find it difficult to
raise capital.

A second implication of an inefficient stock
market is that mean reverting prices cause
expected returns to vary. For example, although
the average return in Figure 3 from the end of
period one to the end of period five is 10 per-
cent, the return is far from constant. As the price

_rises above the fundamental value, the return is
30 percent. But as the price reverts to the fun-
damental value, the average return is just 4
percent. Thus, greater than average returns are
followed by less than average returns, while
less than average returns are followed by
greater than average returns.

A third implication is that prices are exces-
sively volatile in the short run. Stock prices are
volatile in an efficient market because new
information causes unexpected changes in
prices. However, prices are even more volatile
in an inefficient market because prices will
change by more than the value of the new
information. In the long run, though, prices are
not excessively volatile because they even-
tually revert to their fundamental trend. In other
words, as shown in Figure 3, the long-run
change in stock prices in an inefficient market
is the same as in an efficient market.

Is the Stock Market Efficient?

The evidence is mixed on whether the stock
market is efficient. Some recent studies have
found that stock prices are mean reverting, lead-
ing some analysts to conclude that the stock
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market is inefficient. Other studies cast doubt
on this conclusion.

Evidence that stock prices are mean
reverting

After years of testing the efficient market
hypothesis, financial economists have gener-
ally agreed that the stock market is efficient. In
recent years, however, new research strategies
have shown that stock prices are mean reverting
over long investment horizons. The strategies
rely on new statistical techniques that are poten-
tially better able to detect regularities in stock
prices. In addition, some researchers have
begun to pay more attention to the long-run
behavior of stock prices.

Variance-ratio tests. In the long run, stock
price volatilities are the same whether or not
prices are mean reverting, Short-run volatilities,
however, are greater if prices are mean revert-
ing than if they are not. As a result, the ratio of
long-run volatility to short-run volatility is smaller
if prices are mean reverting. The new statistical
techniques use ratios of long-run volatilities to
short-run volatilities to determine whether
stock prices are mean reverting.

An example may help clarify this point.
Suppose a stock’s price will either rise 20 per-
cent a year or fall 10 percent a year (solid lines
in Figure 4). One measure of the volatility of
this stock is the difference between the best and
worst possible returns over the investment
horizon. For a one-year investment, the best
return is a 20 percent gain and the worst a 10
percent loss, so the volatility is 30 percent (20
percent less a negative 10 percent). For a two-
year investment, the best return is 40 percent—
20 percent in each of the two years—and the
worst is a negative 20 percent, so the volatility
is 60 percent. Thus, the volatility of the two-
year investment is twice that of the one-year
investment. More generally, the volatility of a
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Figure 4
Investment Risk
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k-year investment will be k times the volatility
of a one-year investment if the market is efficient.®

The volatility of a k-year investment will be
less than & times the volatility of a one-year
investment, however, if prices are mean revert-
ing. Because prices overshoot fundamental
values in the short run but not the long run,
prices are excessively volatile only in the short
run. For example, prices might either rise 30
percent or fall 20 percent so that the volatility
is 50 percent in the first year (dashed lines in
Figure 4). If the price returns to its fundamental
value by the second period, the best two-year
return is 40 percent and the worst is a negative
20 percent, so that the volatility is 60 percent—
just as in the efficient market. Thus, the
volatility of the two-year investment is much
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less than twice the volatility of the one-year
investment.’

Poterba and Summers have argued that the
efficient market theory can be tested by looking
at whether volatility rises proportionally to the
investment horizon. They measured volatility
by the variance of stock returns. If the. _
market is efficient, the variance of k-year-
returns (rk) should equal & times the variance of
one-year returns (71).

Variance(rk) = k x Variance(r;)
or 2)
Variance(r]q iy
k x Variance(ry)
Thus, the ratio of the variances at all investment
horizons should equal one if the market is effi-
cient, but should be less than one if prices are
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mean reverting.

Poterba and Summers concluded that the
stock market is inefficient because prices are
mean reverting. They calculated variance ratios
for investment horizons of two to eight years.
The data were excess returns on the New York
Stock Exchange (NYSE) from 1926 to 1985,
measured as monthly NYSE returns less U.S.
Treasury bill returns. The variance ratios were
less than one for all investment horizons greater
than two years. For example, eight-year returns
should be eight times more variable than one-
year returns if the stock market is efficient.
Poterba and Summers found, however, that
eight-year returns are only three-and-a-half
times more variable than one-year returns.
In addition, the eight-year variance ratio is
significantly less than one in a statistical sense.
Finally, Poterba and Summers showed that
mean reversion is stronger for stocks of small
firms than of large firms.?

Regression tests. Another way to test the
efficient market theory is to regress stock
returns on past stock returns. If stock prices rise
at a constant rate as suggested by the efficient
market theory, returns should be constant over
time and, therefore, unrelated to past returns.
That is, in a regression of stock returns on a
constant term and past returns, the constant
term should be positive, but the slope coeffi-
cient on past returns should be zero. On the
other hand, if prices grow faster than trend
initially but slower as they return to trend,
returns should be above and then below normal.
Thus,/if prices are mean reverting, the slope
coefficient should be negative.

Many researchers have regressed stock
returns on past returns to test the efficient
market theory. Most of the studies used returns
over very short investment horizons, such as
daily or weekly returns. Although the slope
coefficients were generally found to be statisti-
cally significant, they were not economically
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significant because they were so close to zero.
Thus, in a review of many of the early studies,
Fama concluded that the stock market is efficient.

More recent studies have extended the
early research by using multiyear returns in the
regressions. Fama and French (1988a) tested
for mean reversion by regressing multiyear
returns on past multiyear returns for investment
horizons of one to ten years. They used monthly
data adjusted for inflation from the NYSE and
various industry groups over the period from
1926 to 1985. For example, for a four-year
horizon, the return from March 1935 to March
1939 was regressed on the return from March
1931 to March 1935.

Fama and French concluded that stock
prices are mean reverting. They found that the
coefficients on past returns became negative for
two-year returns, reached a minimum for three-
to-five-year returns, and then approached zero
as the investment horizon increased to eight
years. For example, the coefficient on past
NYSE returns for the four-year horizon was
-0.36 and statistically significant. Thus, for exam-
ple, if returns were 10 percent above average over
the past four years, they are likely to be 3.6
percent below average over the next four years.
Finally, like Poterba and Sumimers, Fama and
French found that mean reversion is stronger
for stocks of small firms than of large firms.’

Another way to use regressions to test for
efficient markets is to regress stock returns on
the difference between stock prices and a
measure of fundamental values.'® If stock prices
are mean reverting, returns should be negative-
ly related to past differences between prices and
fundamental values. For example, if a stock
price is above its fundamental value, future
returns should be small as the price returns to
the fundamental value.

Fama and French (1988b) found that stock
prices are mean reverting when dividends are
used to measure fundamental values. Dividends
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are a measure of fundamental values because
stock prices should be proportional to dividends
in an efficient market (see equation 1). Thus, if
prices are mean reverting, returns should be
negatively related to the difference between
prices and dividends. Using inflation-adjusted
NYSE returns from 1926 to 1986, Fama and
French found that two-year to four-year returns
are negatively related to the difference between
stock prices and dividends."

Campbell and Shiller found that prices are
mean reverting using dividends and earnings to
measure fundamental values. Because
dividends ultimately depend on earnings, earn-
ings can also be used to measure fundamental
values. Using excess returns and inflation-
adjusted returns on the Standard and Poor’s 500
stock index from 1871 to 1987, they found that
prices are mean reverting over one-year, three-
year, and ten-year horizons.

Why the stock market might still
be efficient

Despite the evidence that stock prices are
mean reverting, the stock market might still be
efficient for two reasons. First, some critics
argue the evidence for mean reversion is weak,
either because the data samples are too small or
because the evidence depends entirely on the
behavior of stock prices before World War II.
Second, some critics argue that mean reverting
stock prices are, in fact, simply a characteristic
of more sophisticated versions of the efficient
market theory.

Small sample size. Some researchers argue
there are not enough data to conclude that stock
prices are mean reverting. In general, the tests

used to determine whether a statistic is sig-.

nificant assume that the statistic is calculated
from an infinite number of observations.
Because a finite number of observations are
actually used in any test, the tests are only an
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approximation. The larger the number of obser-
vations, however, the better the approximation.
The problem with mean reversion tests is that
the data sets are very small. For example, from
1925 to 1985, there are only 12 independent
observations of five-year returns (60 years
divided by five).

Using statistical tests that account for the
relatively small number of observations,
several studies have found that previous work
overstated the statistical significance of the
mean reversion evidence (Mankiw, Romer, and
Shapiro; Nelson and Kim; Kim, Nelson, and
Startz; and McQueen). In general, these studies
have found that the evidence on mean reversion
is only marginally, if at all, statistically sig-
nificant. Thus, while the evidence is suggestive,
it is not strong enough to conclude that stock
prices are mean reverting.

Mean reversion is due to pre-World War 11
data. Some researchers argue that stock prices
may have been mean reverting in the past, but
not anymore. According to these critics, stock
prices were mean reverting only before World
War II—stock returns were high in the late
1920s, low after the 1929 Crash and during the
Great Depression, and then high during and
right after the war. Since the war, however, they
argue that such regularities in stock returns have
largely disappeared.

Some recent studies show that mean rever-
sion does disappear when the early years are
excluded. Using NYSE returns from 1947 to
1986, Kim, Nelson, and Startz found that stock
prices are not mean reverting. Indeed, for large-
firm stocks, prices move away from the mean
at long horizons.'” Fama and French (1988a)
found that mean reversion disappears for all of
their groups when returns from 1941 to 1985
are used.”

Critics of the studies of postwar data might
argue that the studies omit the second half of the
1980s—a period in which stock prices appear
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divided by k times the variance of the one-year return. The variance ratios are adjusted for small-sample bias as discussed in Poterba and

Summers.

Source: Center for Research in Security Prices.

to have been mean reverting. For example, the
return on the Dow Jones Industrial Average
over the three years prior to the October 1987
collapse was 112 percent, while the return over
the three years after the collapse was just 30
percent.'

Updating the postwar sample through 1990
does not significantly affect the results, how-
ever. The effect of updating the data is shown
by calculating variance ratios over the 1946-90
period and comparing them with variance ratios
calculated over the 1926-90 period (Chart 1).
Mean reversion at long horizons has been
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weaker since 1946 than before 1946, although
mean reversion at short horizons has been
stronger over the postwar period. But because
the sample is so small, these variance ratios are
probably no more than marginally significant.
Thus, overall, the postwar evidence casts doubt
on the mean reversion evidence.
Sophisticated efficient market theories.
Even if stock prices are mean reverting, the
stock market might still be efficient. Mean
reversion implies that the simple efficient
market theory described earlier~—where the real
interest rate is assumed to be constant over
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Figure 5

Stock Prices in an Efficient Market: Change in Interest Rates
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time—is incorrect. In the simple theory,
expected real returns are constant over time
because the real interest rate is assumed to
remain constant. But if real interest rates vary
over time, returns should also vary over time in
an efficient market. Indeed, if real interest rates
are mean reverting, stock prices will also be
mean reverting.

Real interest rates could vary for a variety
of reasons. For a given riskless interest rate,
changes in the riskiness of stocks or in
investors’ tolerance for risk would cause the
risk adjustment factor, and therefore the interest
rate, to change. Alternatively, for a given risk-
adjustment factor, the riskless interest rate may
change over time. Several researchers have
developed sophisticated examples in which .
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changes in risk tolerance and the riskiness of
stocks cause interest rates, and therefore stock
prices, to be mean reverting (Fama and French
1988b; Black; and Cecchetti, Lam, and Mark).

The basic idea underlying the sophisti-
cated models is illustrated in Figure 5. Suppose
that interest rates fall at the end of the first
period. The decline could be due to a fall in the
riskless interest rate, in the riskiness of stocks,
or in the risk averseness of investors. Accord-
ing to equation 1, a decline in interest rates
causes the current stock price to rise. At the
same time, the lower interest rate implies that
future prices will grow at a slower rate. As the
figure shows, the stock price first jumps above
the old trend and then slowly reverts to the old
trend just as in the inefficient market theory.
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Indeed, Figure 5 looks very similar to Figure
2. Thus, if interest rates are mean reverting,
perhaps because they fall during recessions and
rise during recoveries, stock prices may appear
mean reverting even if the stock market is
efficient.

Poterba and Summers argue, however, that
changes in the riskiness of stocks or the risk
tolerance of investors cannot explain the mean
reversion found in the data for two reasons.
First, the degree of mean reversion in stock
price data implies changes in the riskiness of
stocks or in risk tolerance that are implausibly
large. Second, although the behavior of stock
prices in the feedback trader model and sophis-
ticated efficient market theories are similar,
they are not exact. Specifically, prices should
move away from trend in the short run if they
are mean reverting. In other words, as shown in
Figure 2; if prices grow faster than normal,
feedback traders should cause them to continue
to grow faster than normal in the short run. In
the sophisticated models (Figure 5), however,
prices should immediately begin to grow
slower than normal after a fall in interest rates.
Lo and MacKinlay, and Poterba and Summers
find that prices move away from trend for
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investment horizons of two years or less, which
supports the feedback trader model.

Conclusions

Analysts have traditionally regarded the
stock market as an efficient market. More
recently, some analysts have argued that feed-
back traders cause the market to be inefficient.
The major problem for the economy of an inef-
ficient market is that investment funds are not
directed to where they are most useful.

This article reviewed the mean reversion
evidence on stock market efficiency. Some
studies of stock prices suggest prices are mean
reverting. However, it is too early to conclude
that the stock market is inefficient for two
reasons. First, other studies indicate that stock
prices are not mean reverting. Some show that
the statistical tests are relatively inaccurate due
to a lack of long-horizon stock returns, while
others show that the evidence in favor of mean
reversion is much weaker if pre-World War 11
data are excluded. Second, even if stock prices
are mean reverting, it may be that one of the
more sophisticated efficient market theories
is correct.
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Endnotes

1 Investors cannot get higher than average returns by
following simple investment strategies, however. In an
efficient market, arbitragers work so quickly that investors
cannot take advantage of any mispricing of securities.

2 Because the real interest rate is used in equation 1, the
price and dividend terms are also real values. Equation 1
would also hold if all values were expressed in nominal
terms. Real terms are used to avoid changes in values
induced by inflation. For expositional purposes, “real”
will not be used as a modifier unless it is necessary for
clarity.

3 More formally, the efficient market theory says that the
price of a stock should equal the present value of all future
dividends. ’

~ ED, _ED;, — _ED,
Pp=y =iy
0=2 d+r)  I+r ) d+n

1=2

The expected price of a stock one period in the future is
just the present value of all dividends from that time on.

oo

ED,
EP, =Y —=t
! E'z J+n-!

Dividing EP; by I + r gives

Q’l_z _ED

I+r 2 U+n

which is just the summation term in the second line of the
Py equation. Thus, substituting EP; /141 into the Py equa-
tion gives equation 1 in the text.

4 The dividend-inclusive price, gz, is constructed so that
the percentage change in price equals the total return
from dividends and price appreciation. That is,

(gt — gt Y/qt- 1= (Dt + Pt — P— 1)/Pr— ;.
One way to think of the dividend-inclusive price is that it
is what the price of the stock would be if the stock did not pay
dividends so that the total return comes from price
appreciation.
5 The slope of the line is the percentage change in price
instead of just the change in price because the vertical scale
of the figure is a ratio scale. The slope equals the risk-
adjusted interest rate because the dividend-inclusive price
is constructed such that the percentage change in price
equals the total return including dividends (see endnote
4). That is,

slope =(qt — q1— )/gt— 1= (Dt + Pt — Py )P =7,
and r is assumed to be constant over time in the simple
efficient market theory described in the text. More sophis-

Economic Review e September/October 1991

ticated efficient market theories allow r to vary over time.
In those theories, expected returns will vary over time with
r. These theories will be discussed later in the article.

6 Ifrisk is measured by the variance of returns, the variance
of the return on a k-year investment is just & times the
variance of the return on a one-year investment. For
example, if py is the log of the dividend-inclusive price,
the two-year return is

(pt=pt- D)+ 1= 1 — pr- 2} = pr — pr- 2.
The variance of the two-year return is
var(pt — pi— 2) = var(p; — pi—) + var(pr—— pr- 2)
+ 2c0v(pt — p—; » Pt—; —Pt—2)-

If the market is efficient, the covariance between the
current one-year return and the lagged one-year return is
zero. Assuming the variance of one-year returns is con-
stant over time, the two-year variance becomes
2var(p— pt— 1)-
7Ifrisk is measured by the variance of returns, the variance
of the return on a k-year investment is less than k times
the variance of the return on a one-year investment. For
example, if p; is the log of the dividend-inclusive
price, the two-year return is

Pr=pr= D+ Pr- 1= Pr=2) =pt — pr- 2.
The variance of the two-year return is

var(pt = pt- 2) = var(pt — pr— 1) + var(pe— 1— pt-2)

+2cov(ps — pi- 1, pt— 1— Pi— 2)-

If prices are mean reverting, the covariance between the
current one-year return and the lagged one-year return is
negative. Thus, assuming the variance of one-year returns
is constant over time, the two-year variance is less than
2var(pr~ pt— 1).
8 Poterba and Summers report results for both value-
weighted and equal-weighted NYSE returns. Value-
weighted returns are calculated from a weighted-average
price index for all stocks on the NYSE, where the weight
on a stock’s price is the market value of the firm’s out-
standing shares divided by the market value of all shares
on the NYSE. Equal-weighted returns are calculated from
a price index in which all stock prices have the same
weight. The primary difference between the two measures
of returns is that value-weighted returns are dominated by
large-firm stocks.

The variance ratios for both types of returns are less than
one for all horizons over two years. However, the equal-
weighted statistics generally are smaller than the
value-weighted statistics. For example, eight-year equal-
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weighted returns are three-and-a-half times more variable
than one-year returns, while eight-year value-weighted
returns are five-and-a-half times more variable than one-
year returns. Because smaller firms carry a larger weight
in equal-weighted returns than in value-weighted returns,
these results suggest mean reversion is more prominent
for stocks of small firms than of large firms.

Poterba and Summers report Monte Carlo estimates of
the standard errors of the variance ratios for all horizons,
but they report the statistical significance only for the
eight-year horizon. The eight-year variance ratio is statis-
tically different from one at the 8 percent level for the
value-weighted returns and at the 0.5 percent level for the
equal-weighted returns. It should be noted, however, that
none of the variance ratios are more than two standard
deviations from one. )

The data used by Poterba and Summers end before the
October 1987 stock market collapse. Extending the data
through 1990, however, does not change the results.

9 Fama and French report results for value-weighted and
equal-weighted NYSE returns, equal-weighted returns for
groups of NYSE firms of similar size, and equal-weighted
returns for various industries. In general, the coefficients
for the three-to-five-year horizons are the most negative
for all groups. Moreover, for most of the groups, the
coefficients are more than two standard errors from zero
only for the three-to-five-year horizons. The exceptions
are the large-firm portfolios and the value-weighted
returns, which are not more than two standard errors from
zero at any horizon. Thus, like the Poterba and Summers
results, mean reversion is more

prominent for stocks of small firms than of large firms.
10 Tf the stock market is efficient, any difference between

prices and a measure of fundamental value must be due to
errors in measuring fundamental values. Because the mea-
surement errors should cancel each other out over

time, however, returns should not be systematically
related to such measurement errors.

11 Fama and French actually regress returns on the log of
dividends minus the log of prices and find that the slope
coefficients are positive. This implies that the coefficient
on prices minus dividends should be negative as discussed
in the text. They report results for value-weighted and
equal-weighted real returns. In general, the slope coeffi-
cients are larger in the equal-weighted regressions than in
value-weighted regressions. Thus, they also find that
mean reversion is more prominent for stocks of small
firms than of large firms.

12 Kim, Nelson, and Startz use the term “mean aversion”
to describe the tendency of prices to move away from
the mean. Like mean reversion, mean aversion is not
consistent with the efficient market theory. However, no
one has come up with a story that explains why prices
should be mean averting over long horizons.

13 Poterba and Summers find that mean reversion does not
disappear when returns from 1936 to 1985 are used. These
results are apparently due to the fact that the sample still
includes returns from the Great Depression.

14 The return over the three years prior to the 1987 collapse
was calculated from monthly averages of the Dow Jones
Industrial Average from September 1984 to September
1987. The return over the three years after the 1987
collapse was calculated from monthly averages of the
Dow Jones Industrial Average from November 1987 to
November 1990.

References

Black, Fischer. 1990. “Mean Reversion and Consumption
Smoothing,” Review of Financial Studies, pp. 107-14.

Campbell, John Y., and Robert J. Shiller. 1988. “Stock
Prices, Eamings, and Expected Dividends,” Journal of
Finance, pp. 661-76.

Cecchetti, Stephen G., Pok-Sang Lam, and Nelson C.
Mark. 1990. “Mean Reversion in Equilibrium Asset
Prices,” American Economic Review, pp. 398-418.

Cutler, David M., James M. Poterba, and Lawrence H.
Summers. 1990. “Speculative Dynamics and the Role
of Feedback Traders,” American Economic Review, pp.
63-68.

34

Fama, Eugene F. 1970. “Efficient Capital Markets: A
Review of Theory and Empirical Work,” Journal of
Finance, pp. 383-417.

Fama, Eugene F., and Kenneth R. French. 1988a. “Per-
manent and Temporary Components of Stock Prices,”
Journal of Political Economy, pp. 246-73.

. 1988b. “Dividend Yields and Expected
Stock Returns,” Journal of Financial Economics, pp.
3-25.

Kim, Myung Jig, Charles R. Nelson, and Richard Startz. 1991.
“Mean Reversion in Stock Prices? A Reappraisal of the Em-
pirical Evidence,” Review of Economic Studies, pp. 515-28.

Federal Reserve Bank of Kansas City



Lo, Andrew W., and A. Craig MacKinlay. 1988. “Stock
Prices Do Not Follow Random Walks: Evidence from a
Simple Specification Test,” Review of Financial
Studies, pp. 41-66.

Mankiw, N. Gregory, David Romer, and Matthew D.
Shapiro. 1991. “Stock Market Forecastability and
Volatility: A Statistical Appraisal,” Review of Economic
Studies, pp. 455-77.

McQueen, Grant. 1990. “Long Horizon Mean Reverting

Economic Review e September/October 1991

Stock Prices Revisited.” Department of Finance, Mar-
riott School of Management, Brigham Young University.

Nelson, Charles R., and Myung J. Kim. 1990. “Predictable
Stock Returns: Reality or Statistical Illusion?” Working
Paper 3297. Cambridge, Mass.: National Bureau of
Economic Studies.

Poterba, James M., and Lawrence H. Summers. 1988.
“Mean Reversion in Stock Prices: Evidence and Impli-
cations,” Journal of Financial Economics, pp. 27-59.

35



