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The power of dividend yields to fol~.-cast s'~ck returns, measured by regression R 2, inrA-eases with 
the return horizon. We offer a two-part explnnatio~. (1) ]-Iieh at~c}o~rfe]ation causes the variance 
of expected returns to grow faster than the return horizon. (2) The growth of the vari~ce of 
,_me~cted returns with the return horizon is attenuated by a discount-rate effect- shocks to 
expected returns generate opposite shocks to current prices. We estimate that, on average, the 
future price increases implied by hl. . l~ ~ 0 e ~ ' ~  returns ~e  just offset by the decline in the 
current price. Thus, time-varying expected returns generate 'temporary' components of prices. 

1. lntroduetion 

There is much evidence that stock returns are pre&'ctable. The common 
conclusion, usually from tests on monthly data, is that the predictable compo- 
nent of returns, or equivalently, the variation through time of expected 
returns, is a small fraction (usually less than 3%) of return variances. See, for 
example, Fama and Schwert (1977), Fama (1981), Keim and Stambaugh 
(1986), and French, Schwert, and Stambaugh (1987). Recently, however., Fama 
and French (1987a) find that portfofio returns for ho! ic!ing periods beyond a 
year have strong negative autocorrelation. 1hey show that under some as- 
sumptions about the nature of the price process, the autocorrelatious irnp~ 
that time-varying expected returns exp!~in 25-O3~ of -',hree- to fire-year return 
variances. Using variance-ratio tests, Poterba and Summers (1987) also esti- 
mate that long-horizon stock returns have large predictable components. 

Univariate tests on long-horizon returns are imprecise. Although their point 
estimates suggest strong predictability, Poterba and Summers (1987) cannot 
reject the hypothesis that stock prices are random walks, even with v_~.n'ance 
ratios estimated on returns from 1871 to 1985. Fama and French (1987a) find 
reliable negative autocorrelation in tests on long-horizon returns for the 
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1926-1985 period, but subperiod results suggest that the autocorrelation is 
largely due to the 1926-1940 period. Because sample sizes for long-horizon 
returns are small, however, it is impossible to make reliable inferences about 
changes in their time-series properties. 

We use dividend/price ratios (D/P), henceforth called dividend yields, to 
forecast returns on the value- and equal-weighted portfolios of New York 
Stock Exchange (NYSE) stocks for return horizons (holding periods) from one 
month to four years. Our tests confirm existing evidence that the predictable 
(expected) component of returns is a small fraction of short-horizon return 
variances. Regressions of returns on yields typically explain less than 5% of 
monthly or quarterly return variances. More interesting, our results add 
statistical power to the evidence that the predictable component of returns is a 
larger fraction of the variation of long-horiT_~n returns. Regressions of returns 
on D/P often explain more than 25% of the variances of two- to four-year 
returns. In contrast to the univar/ate tests of Fama and French (1987a) aud 
Poterba and Summers (1987), regressions of returns on yields provide reliable 
evidence of forecast power for subperiods as well as for the 1927-1986 sample 
period. 

The hypothesis that D/P forecasts returns has a long tradition among 
practitioners and academics [for example, Dow (1920) and Ball (1978)]. The 
intuition of the 'efficient markets' version of the hypothesis is that stock prices 
are low relative to dividends when discount rates and expected returns are 
high, and vice versa, so that D/P varies with expected returns. There is also 
evidence, primarily for anmml returns, that supports the hypothesis. See, for 
example, Rozeff (1984), Shiller (1984)~ Flood, Hod, rick, a ud Kaplan (1986), 
and Campbell and Shiller (1987). Thus, neither the hypothesis nor the evi- 
deuce that D/P forecasts returns is new. What we offer are (a) evidence that 
forecast power increases with the return horizon, (b) an economic story to 
explain this result, and (c) evidence consistent with the explanation. 

Part of the story for why the predictable component of returns becomes 
more important for longer return horizons is easy to document. If expected 
returns have strong positive autocorre~tion, rational forecasts of oneoyear 
returns one to four years ahead are hiEhly correlated. As a consequence, the 
variance of expected returns grows faster with the return horizon than the 
variance of unexpeeteA returns - the variation of expected returns becomes a 
larger fraction of the variation of returns. Our results) l~ke those of others, 
indicate that expected returns are highly autocorrelated. 

The second part of the story for forecast power that increases with the 
return horizon is more interesting. It starts from the observation that residual 
7ariances for recessions of returns on yields (the unexpected returns esti- 
mated, from the regressions) increase less than in proportion to the return 
horizon. Our explanation cent,~rs on what we call the discount-rate effect, that 
is, the offsetting adjustment of current prices triggered by shocks to discount 
rates and expected returtts. We find that estimated shocks to expected returns 
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are intlzcd associated with opposite shocks to prices. The cumulative price 
effect of these shocks is roughly zero; on average, the e=pected future price 
increases implied by higher expected returns are offset by the immediate 
decline in the current price. 

These results are consistent with models [for example, Summers (1986)] in 
which time-varying expected returns generate mean-reverting components of 
prices. The interesting economic question, motivated but unresolved by our 
results, is whether the predictability of returns implied by such temporary 
price components is driven by rational economic behavior (the investment 
opportunities of firms ~ 4  the tastes of investors for current versus risky future 
consumption) - or by animal spirits. 

2. Dividend yields 

Consider a discrete-time perfect-certainty model in which D(t), the divi- 
dend per share for the time period from t -  1 to t, grows at the constant rate 
g, and the market interest rate Omt relates the stream of future dividends to 
the stock price P ( t -  1) a* ~ime t -  1 is the constant r. In thi~ model, the price 
P ( t -  1) is 

) D(t) D(t) l + g  0 + . . .  = 
e ( t -  1) = l ~ r  1 +  ] + r  + ( '1+ r)'-'] r---g" (1) 

The dividend yield is the interest rate less the dividend growth rate, 

D(t) 
P ( ~ -  1) 

=r--g. (2) 

In the certainty model, the interest rate r is the discount rate for dividends 
and the period-by-period return on the stock. The transition from certainty to 
a model that (a) accommodates uncertain future dividends and discount rates 
and (b) shows the correspondence between discount rates and time-varying 
expected returns is difficult. See Campbell and Shfi!er (1987) and Pore-ha and 
Sum.~.ers (1987). The direct reletion between the di~dend yield and the 
~'itcrest rate in the certainty mode! (2) suffices, however, to i~ustrate that 
yields are likely to capture variation in expected returns. 

3. Varif ies  for the basic regressions 

3.1. Returns and dividend yields 

Fama and French (1987a) find that the predictability of long-horizon 
returns implied by negative autocorrelation is stronger for portfolios of small 
firms. ~r~,=,, also find that the return behavior c,f large- and ~m~ll-fi~ portfolios 

,m, 6 a v ~  . - -  . . . . . . . . . . . . .  = -  
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is typified by the value- and equal-weighted portfolios of NYSE stocks 
constructed by the Center for Research in Security Prices (CRSP). Our tests 
use continuously compounded returns r(t, t + T) on the two market portfolios 
for return horizons T of one month, one quarter, and one to four years. The 
monthly, quarterly, and annual returns are nonoverlapping. The two- to 
four-year returns are overlapping annual (end~of-ye~r) observations. The sam- 
ple period for the returns is 1927-1986. 

The tests center on regressions of the future return, r(t, t + T), on two 
measures of the time t dividend yield, Y(t), 

r(t,t+ T)=a(T)+#(F)Y(t)+e(t,t+ T). (3) 

The yields are constructed from returns, with and without dividends, 
provided by CRSP. Consider a one-dollar investment in either the value- or 
equal-weighted market portfolio at the end of December 1925. If dividends are 
not reinvested, the value of the portfolio at the end of the month m is 

P(m) = exP[ro(1 ) + to(2 ) + ro(3 ) + . - -  +to(m)], (4) 

where ro(m ) is the conitinuonsly compounded without-dividend return for 
mow.n m. If the continuously compounded with-dividend return is r(m), the 
dividend on the portfolio in month m is 

D ( m )  = P(m - 1)exp[r(m)] - P(m) .  (s) 

Two dividend yields, D ( t ) / P ( t - 1 )  and D(t) /P(t) ,  are computed by 
summing the monthly dividends fLfrom (5), for the year preceding time t and 
dividing by the value of the portfolio-~-the beginning or end of the year, from 
(4). We use annual yields to avoid seasonal differences in dividend payments. 
The annual yields are used in the estimates of (3) for all return horizons. 

3.2. Estimation problems and the definition of the yield 

The certainty model (2) shows that the dividend yield is a noisy proxy for 
expected returns because it also reflects expected dividend growth. Variation 
in the dividend yield, Y(t), due to changes in the expected growth of dividends 
can cloud tile information in the yield about time-varying expected returns. 
More 8enerally, any variation in Y(t) that is unrelated to variation in the time 
t expected return, Etr(t , t + T), is noise that tends to cause the regression of 
r(t, t + T)  on Y(t) to miss some of the variation in expected retu~-ns- it 
shows up in the regression residuals. 

On the other hand, when expected returns vary throug~h Par, e, the discount- 
rate effect tends to cause estimates of (3) ~o_ cJverstate "~-~,,. varir:~ion of expected 
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returns. Suppose an expected return shock at t increases discount rates. If ~he 
discount-rate incre~es are not offset by increases in expected dividends, the 
expected return shock causes an unexpected decline in P(t). If dividend yields 
forecast returns, the expected return shock also causes an unexpected increase 
in Y(t). Thus, because of the discount-rate effect, expected return shocks 
produce a negative correlation between unexpected returns and contempora- 
neous yield shocks that tends to produce upward biased slopes in regressions 
of returns on yields. [See Stambaugh (1986)]. This bias arises only when yields 
track time-varying expected returns. It does not bias the tests toward false 
conclusions that yields have forecast power. 

Upward bias of the estimated slope in (3) due to the discount-rate effect and 
downward bias due to variation in Y(t) unrelated to E:r(t, t + T) can arise for 
m y  defim'tion of the yield. Other ~oblems in estimating (3) are specific to the 
definition of Y(t) as D(t)/P(t) or D(t ) /P( t -  1). For example, because we 
would like a yield with up-to-date but known information about expected 
returns for periods forward from t~ D(t)/P(¢) i_s a natural choice. Because 
stock prices are forward-looking, however, D(t)  is old relative to the dividend 
forecasts in P(t). G~Jd news about future dividends produces a high price 
P(t) relative to the cn~ent dividend D(t) and a low dividend yield D(t)/P(t). 
Good news about d ~ d e n ~  also produces a high return r(t  - T, t). The result 
is a negative correlation between the disturbance ~ ( t -  7", t) and the time t 
shock to D(t)/F(t) that again tends to produce upward-baised slopes i n  
regressio,~ of r(t,t + T) on D(t)/P(t). 

Table ! shows that the cross-correlations between one-year stock returns 
and dividend changes more than a year ahead are close to 0.0. These results 
suggest that stock prices do not forecast dividend charges more than a year 
ahead. Thus, variation in the dividend yield dee to a denominator price that 
looks beyond the dividend in the numerator is substantially reduced when 
Y(t) is defined as D(t ) /P( t -  1), where P ( t -  1) is the price at the beginning 
of the year covered by u~.r~t" J-~ ..~r stock prices do not forecast dividend changes 
more than a year abed,  ~ e  dividend forecasts in P ( t -  1) will not produ~ 
variation in D ( t ) / P ( t  - 1), and they will not produce upward-bi~ed slopes in 
regressions of r(t, t + T) on D(t)/P(t - 1). 

Confident conclusions that D(t)/P(t) or D(t ) /P( t -1)  produces regres- 
sions that 6verstate or understate the variation of expected returns can not be 
made on a priori grounds. D( t ) /P( t -  1) is more conservative. Any upward 
bias in the slopes it produces occurs only when expected returns vary through 
time (the discount-rate effect). Thus, regressions that use D(t ) /P( t -  1) are 
more likely to avoid a false positive conclusion that yields ~ack expected 
returns. They are, however, also more likely to be too conservative. The 
deviation of D(t)  from its expected value at t -  1 is noise that tends to cause 
regressions of r(t, t +  T) on D(t) /P( t -1)  to understate the variation of 
expected ret',:rns. Moreo'¢er, because P( t -1 )  can only reflect information 
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Teble ! 

Cross-correlations between one-year continuously-compounded returns ~ud current and future 
one-year changes in the log of annual dividends for the CRSP value-wei~ted ead equal-weighted 

IqYSE portfolios. 

Cor[r(t - 1, t) , in D(t  + l) - In D(t  + [ - 1)] 

L e V i  

Period 0 1 2 3 4 s(0) a 

Value.weighted nominal retm-ns 

1927-1986 0.10 0.68 0.22 0.03 - 0.16 0.13 
1927-1956 0.13 0.78 0.26 0.08 - 0.18 0.18 
1957-1986 -0.09 0.37 0.05 -0.29 -0.10 0.18 
1941-1986 -0.12 0.26 0.00 -0.16 -0.05 0.15 

Equal-weighted nomina~ returns 

1927-1986 0.17 0.'/2 0.21 0.04 - 0.20 0.13 
1927-1956 0.19 0.80 0.23 0.08 - 0.22 0.18 
1957-1986 0.09 0.46 0.13 -0.11 -0.10 0.18 
1941-1986 0.03 0.46 0.11 - 0.01 - 0.12 0.15 

as(O) L~ the asymptotic s ~  ~ror  of the contemporaneous cross-correlation, that is, n -~s, 
where n is the sample size. Real returns produce correlations similar to those shown for nominal 
retnl~. 

about expected returns available at t -  1, D ( t ) / P ( t  - 1) is about a year out of 
date with respect to expected returns measured forward from t. If current 
shoc'~ have a decaying effect on expected returns, using an 'old' yield to track 
expected returns is likely to understate the variation of expected returns. We 
present results for the more timely measure, D ( t ) / P ( t ) ,  as well as for 
D ( t ) / P ( t -  1). 

4, Smnmary statistics 

Table 2 shows summary statistics for one-year nominal and real returns on 
the value- ~ d  equal-weighted portfolios. Standard deviations of returns are 
about 50~ higher during the 1927-1956 period than during the 1957-1986 
period. As in Blume (1968), the high variability of returns for 1927-1956 is 
largely due to the 1927-1940 period. The standard deviation of returns are 
similar for 1957-1986 and 1941-1986. We shaft find that the regression results 
are also similar for these periods. 

Like stock returns, dividend changes are more variable toward the beginning 
of the sample. The standard deviations of year-to-year changes in the logs of 
annual dividends on the value- and equal-weighted portfolios for 1957-1986 
are about 25% of those for 1927-1956. Dividend variability declines relative to 
that of returns. During the 1927-1956 period, dividend changes are almost as 
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variable as returns. After 1940 returns are more than 2.4 times as variable as 
dividend changes. 

Dividend variability also declines relative to the variability of earnings. For 
the 1927-1956 period, the standard deviation of annual changes in the log of 
annual earnings on the Standard and Poor's (S&P) Composite Index (0.2~9) i.~ 
about 43~ greater than that of changes in annual Index dividends (0.181). For 
1957-1986, the standard deviation of changes in earnings (0.113) is more than 
three times that of dividend changes (0.037). 

The est imat~ %_need of adjustment of dividends to target dividends in 
Lintner's (1956) dividend model also declines over the sample period. Lintner 
postulates that a firm's target dividend D*(t) for year t is a constant fraction 
of earnings E(t), 

D*(t)  = k E 0 ) .  (6) 

The change in the actual dividends from t -  1 to t is assumed to follow a 
partial adjustment model, 

D(t )  - D ( t -  1) = , , +  - D ( t -  1)] + u(t). (7) 

When this model is fitted to the annual S&P earnings and dividends, the 
estimated speed of adjustment s drops from 494 per year for 1927-1956 to 
12~ per year for 1941-1986, and 11~ for 1957-1986. 

In short, the data suggest systematic changes in the dividend policies of 
firms (toward dividends that are smoother relative to earnings) during the 
saraple period. For our p~wposes, changes in dividend policy are important 
because they can produce variation in yields that obscures information about 
expected returns or causes the relation betwexn the yield and expected returns 
to change through time. 

Finally, table 2 shows summary statistics for end-of-year observations on 
the yield D( t ) /P ( t -  1), the explanatory variable in regressions of r(t, t + T) 
on D( t ) /P ( t -  1) for one- to four-year returns. The first-order autocor,:ela- 
tions of D( t ) /P ( t -  1) are large, but the aut~o~elations decay across longer 
lags. If yields track expected returns, high first-order autocorrelation implies 
persistence in expected returns. The decay of the autocorrelations across 
longer lags then suggests the appealing conclusion that, though highly autocor- 
related, expected returns have a mean-reverting tendency. 

5. Regressions for nominal and real retm'ns 

The change in return variability arot~d 1940 suggests that a weighted least 
squares 0VLS) approach that deflates the observations by estimates of return 
variabifity win produce more efficient estimates of regressions of returns on 
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dividend yields. Some of our more interesting analysis, however, involves 
explaining why the expected return variation tracked by yields is a larger 
fraction of the variation of returns for longer return hor:~ons. WLS estimates 
would complicate the analysis by changing the meaning of what is being 
explained. Thus the text uses ordinary least squares (OLS) estimates. WLS 
regressions produce slopes that ere similar to OLS slopes, however, and so 
produce similar estimates of the variation in expected returns. In fact, for 
peri__'ods ~at. o v ~ h p  the shift in return variances around 1940 (for example, 
1927-1986 and 1927-1956), WLS estimates actually give a stronger view of 
the statistical reliability of return forecasts from yields. The WLS estimates are 
available on request. 

Tables 3 and 4 summarize the OLS regressions of the value- and equal- 
weighted portfolio returns, r(t, t + T), on their ex ante yields, D ( t ) / P ( t -  1) 
and D( t ) /P( t ) .  Because the regressions are the central evidence on the 
variation of expected returns, the results are shown in some detail. Each table 
splits the 1927-1986 sample into 30-year periods (1927-1956 and 1957-1986). 
Recruits for the 1941-1986 period of roughly c o n s ~ t  return variances are also 
shown. Estimates of regression slopes and their t-statistics for 1946-1986 and 
1936-1986 (not shown) are close to those for i941-1986. Finally, to illustrate 
that the results are similar for different definitions of returns, regressions for 
nominal and reg! returns are shown. 

5.1. Nominal ~eturns 

All the regression slopes in tables 3 and 4 are positive. For va!ue-weight~ 
nominal returns, recessions that use the less timely D ( t ) / P ( t - 1 )  as the 
explanatory variable produce only one slope less than 1.8 standard errors from 
0.0. Slopes for value-weighted nominal returns more than 2.0 standard errors 
from 0.0 are the rule, and slopes more than 2.5 standard errors from 0.0 are 
common. For 1941-1986, the longest period of roughly constant return 
variances, all the s lops  for value-weighted nominal returns are more than 2.4 
standard errors from 0.0. 

Except for the 1927-1956 period, the regressions of equal-weighted nominal 
returns on D ( t ) / P ( t -  1) are also strong evidence that expected returns vary 
through time. For the 1927-1986 sample period and the 1941-1986 and 
1957-1986 subperiods, the regression slopes for equal-weighted nominal re- 
turns are typically more than 2.0 standard errors from 0.0. Moreover, the weak 
results for equal-weighted returns for 1927-1956 are a ,~onsequence of the h i ~  
variability of returns in the early years of the sample. The slopes for 5927-1956 
are similar to those for the 1941-1986 period c,f lower ret~urn variances, and 
the 1941-1986 slopes are all more than 2.6 standard ertor~ ~rc~m 0.0. 

Regressions that use the more timely D(t) /P( t )  to c~p'a~l nominal returns 
also produce strong evidence of forecast power for the 1927--1986 period and 
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especially for 1941-1986 an0 1957-1986. For the two post-1940 periods, the 
slopes for D ( t ) / P ( t )  are more than 2.5 standard errors from 0.0 for botil 
market portfolios and for all return horizons. Slopes more than 4.0 standard 
errors from 0.0 are common. 

$.2. Real returns 

The dopes for real returns in tables 3 and 4 are typically close to those for 
nominal returns. Because the real and nominal regressions have the zame 
explanatory variable, similar slopes indicate that variation in expected nominal 
returns translates into similar variation in expected real returns. If the market 
is efficient, the results indicate that dividend yields signal variation in equi- 
librium expected real returns. 

Fama and French (198To) show reTessions of excess stock returns on 
dividend yields. Excess returns for horizons beyond a month are calculated by 
cumulatin~ the differences between monthly nominal stock returns and the 
one-month U.S. Treasury bill rate. The results for excess returns are similar to 
those for real returns in :able. 3 and 4. Thus the variation in expected real 
stock returns tracked by dividend yields is also present in the expected 
premiums of stock returns over one-month bill returns. 

5. 3. The behavior of the regression slopes 

The slopes in the regressions of real or nominal returns r(t, t + T)  on 
Y(t) increase with the return ho "rtz~on T. Or'hen the explanatory variable is 
D ( t ) / P ( t  - 1), the increase in the slopes is roug~y proportional to T for hor- 
izons to one year, but less than proportional to T for two- to four-year returns. 
For the more timely D( t ) /P ( t )  and for periods after 1940, the slopes increase 
roughly in proportion to T for return horizons to four years, but more 
slowly thereafter. 

This behavior of the slopes has an appealing explanation. The slope 
in the regression of the T-period return r(t, t + T) on Y(t) is the sum of 
the slopes in the T regressions of the one-period returns, r(t, t + 1),..., 
r(t  + T -  l , t  + T), on Y(t). Slopes in regressions of r( t , t  + T)  on Y(t) 
that increase in proportion to T for horizons ef one or two years thus imply 
that v~iation in Y(t) signals similar variation in one-period expected returns 
out to one or two years. Slopes that increase less than in proportion to T 
for longer return horizons suggest that Y(t) signals less variation in more 
distant one-period expected returns. This behavior of the slopes suggests that 
expected returns are highly autocorrelated but slowly mean-revel~ting. The 
decay of the autoconelations of D ( t ) / P ( t -  1) in table 2 also suggests slow 
mean reversion. 



E.F. Fama and K R. French, Dividend yields and expected stock returns 15 

5.4. Other tests 

The intuition of the hypothesis that dividend yields forecast returns is that 
stock prices are low relative to dividends when discount rates and expected 
returns are high, and vice versa, so that yields capture variation in expected 
returns. There is a similar intuition for earnings/price ratios (E /P) .  

We have estimated regressions (available on request) of value- and equal° 
weighte~ NYSB re~.urns, r(t,t + T), on E ( t ) / P ( t -  1) and E(t)/P(t). E(t) 
is earnings per sh~:~xe on the Standard and Poor's (S&P) Composite Index for 
calendar year t, as reported by S&P. P(t) is the value of the index at the en6 
of the year. In many ways the E/P results are similar to the D/P _results. For 
example, the regression slopes and R 2 produced by E/P increase with the 
return horizon. The t 's for the slopes sugg~t that E/P has reliable forecast 
power. E/P tends, however, to have less explanatory power than D/P. 

Earnings are more variable than dividends. (See section 4). If this higher 
variability is unrelated to the variation in expected returns, E/P is a noisier 
measure of expected returns than D/P. ~ 'n-__~.~ator noise' argument may 
also explain why the forecast power of dividend yields is higher in the periods 
after 1940, when the variability of dividends declines substantially relative to 
the variability of returns. 

It would seem that a solution to problems cause~ by noise in the numerator 
of E/P or D/P is to use 1/P as the forecast variable. Miller and Scholes 
(1982) show that the cross-section of I /P for common stocks helps explain Lhe 
cross-section of expected returns. Suppose, however, that reinvestment of 
earnings causes stock prices to have an upward-drifting nonstationary compo- 
nent. Then 1 / P  is nonstationary 0t tends to drift downward), and it is not a 
good variable for tracking expected returns in time-series tests. In fact, for t_he 
va lue-and equal-weighted NYSE portfolios, regressions (not shown) of  
r(t, t + T) on 1/P(t) ,  where P(O is the value of the portfolio at t produce 
slopes and R 2 close to 0.0. 

6. Oat-of-sample forecasts 

The slopes in tables 3 and 4 are apparently strong evidence that yields signal 
variation in expected returns. Given the nne~rt~inty about the b i~  of the 
slopes, however, further teslt~ng is in order. One approach is to use the 
regressions to forecast out-of-sample returns. We forecast returns for 
the 20-year period 1967-1986. Each forecast is from a regression of r(t, t + T) 
on Y(t) estimated with returns that begin and end m the pr~eding 30-year 
period. For example, to forecast the first one-year return (1967), we use 
coefficients estimated with the 30 one-year returns for 1937-1966. To forecast 
the first four-year return (1967-1970), we use coefficients estimated with the 
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27 overlapping annual observations on the four-year returns that begin and 
end in the 1937-1966 period. For monthly and quarterly returns, the 30-year 
estimation period rolls forward in monthly or quarterly steps. For one- to 
four-year returns, the estimation period rolls forward in annual increments. 

We start the estimation periods ill 1937 because of the evidence that returns 
and yields behave differently during the first ten years of the sample. Because 
the, overlap of annual observations on multiyear returns reduces effective 
sample sizes, we judge that estimation periods shorter than 30 years would not 
produce meaninghd forecasts of two- to four-year returns. The 1937 starting 
date and the choice of 30-year estimation periods then limit the forecast period 
to 1967-1986. For this 20-year forecast period, there are only five nonoverlap- 
ping forecasts of four-year returns. 

6.1. Perspective 

With respect to possible bias of the regression slopes, the out-of-sample tests 
are conservative. They correct for bias that causes the in-sample siopes to 
overstate the variation of expected returns, but they leave the estimation 
problen~ that cause the regressions to understate the variation of expected 
l~t~:,Lrns. 

Thus, section 3 argues that negative correlation between shocks to returns 
and yields (because of the discount-rate effect or because yields and returns 
respond to dividend forecasts) produces positive bias in the slope estimates for 
dividend yields, with possibly more bias in the slopes for D(t)/P(t)  than in 
the slopes for D(t ) /P( t -1 ) .  The bias weans that in-s~rnple R 2 tend to 
overstate explanatory power. The bias decreases out-of-sample forecast power, 
however, so out-of-sample te~ts are appropriately punitive. 

On the other hand, yields contain n,~i~ (variation ,mrelat~a_ 1o expected 
returns) that tends to cause estimates of (3) to understate the variation of 
expected returns. Since the noise reduces both in-sample and out-of-sample 
forecast power, out-of-sample tests do not correct for this source of error. 
Likewise, if regressions of r(t, t + T) on the less timely D ( t ) / P ( t -  1) under- 
state the variation of expected returns, the understatement remains in out-of- 
sample forecasts. 

6.2. Results 

Table 5 su_m__marizes the mean squared errors (MSE) of the out-of-sample 
forecasts. To compare the forecasts with the in-sample fit of the regressions, 

gN'g'~. 

the Mo,- are reported as R 2. Specifically, the ~,~o~ ,2 ._ _~o~ A -i  table5 is 1 -  
(MSE/s2[ r( t, t + T)]), where s2[r(t, t + T)] is the out-of-sample variaace of 
~.he forecasted return. The out-of-sample forecasts cover 1967-1986. The 
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Table 

Mean squared error R 2 for out-of-sample forecasts for NYSE porffofio returns fo~ o 1967-1986 and 
R 2 for iv-sample forecasts for 1957-19867 

Return 
horizon D ( t ) / P ( t  - 1) D(t ) /P( t )  D ( t ) / P ( t -  1) D(t ) /P( t )  

T Out In Out In Out In Out In 

Value-weighted nomin~! returns Value-weighted real returns 

M 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.01 
Q 0.03 0.02 0.06 0.05 0.01 0.01 0.03 0.03 
1 0.13 0.08 0.~ 4 0.22 0.07 0.03 0.13 0.12 
2 0.20 0.09 0.43 0.45 0.05 0.02 0.22 0.25 
3 0.24 0.21 0.48 0.51 -0.18 0.08 0.00 0.24 
4 0.35 0.38 0.50 0.57 - 0.38 0.17 - 0.26 0.26 

Equal-weighted nomina! returns Equal-weighted real returns 

M 0.01 0.02 0.01 0.02 0.01 0.01 0.01 0.01 
Q 0.02 0.03 0.04 0.07 0.02 0.02 0.04 0.0f 
I 0.17 o.i~ 0.16 0.25 0.17 0.13 0.15 0.19 
2 0.18 0.16 0.34 0.51 0.18 0.11 0.35 0.42 
3 0.16 0.22 0.35 0.45 0.10 0.17 0.36 0.38 
4 0.23 0.35 0.36 0.42 0.09 0.28 0.36 0.37 

"The out-of-sample (Out) mean squared error R 2 is 1 - ( M S E / s 2 [ r ( t ,  t + T)]). Each out-of- 
sample forecast is made with coefficients estimated using the previous 30 years of returns and 
yields. Monthly (M), quarterly (Q)~ and one-year forecasts are for noneverlapping periods. The 
two- to four-year forecasts are overlapping annual observations. The in-sample regyessious are in 
tables 3 and 4. 

in-sample R 2 for 1957-1986, the most comparable period in tables 3 and 4, 
are also shown in table 5. 

For horizons out to two years, the MSE R 2 for the 1967-1986 out-of- 
sample return forecasts from D(t)/P(t- 1) and D(t)/P(t) are close to the 
in-sample R 2 for 1957-1986. The signs of the differences betweerL the in-sam- 
ple R2 and the out-of-sample MSE R2 are random. The MSE R2 for forecasts 
of three- and four-year ~alue-weighted nominal returns from D(t)/P(t- 1) 
are also similar to the in-sample R 2. Otherwise, the MSE R 2 produced by 
D(t)/P(t-  1) deteriorate relative to the in-sample R 2 in three- and four-year 
forecasts. (The obvious worst cases are the negative MSE R 2 for forecasts of 
value-weig.h~ed ~hree- and four-year real returns.) The results for longer return 
horizons are less reliable, however, beeau~se they involve fewer independent 
returns during the 2 0 - y ~  fo_r_~_~t period. The u.nlform similarity of in- and 
out-of-sample forecast power for horizons to two years suggests that regres- 
sions of r(t, t + T) on either D(t)/P(t - 1) or D(t)/P(t) do not produce 
stron~y biase~ slopes and thus biased estimates of explanatow power. 

The out-of- ple forecasts do not confirm that D(t)/P(t) slopes are more 
biased than D(t)/?(t-1) slopes. The out-of-sample forecast power of 
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D(t)/P(t)  actually matches in-sample explanatory power better than 
D ( t ) / P ( t -  1). Only the out-of-sample MSE R 2 for forecasts of three- and 
four-year value-weighted real returns from D(t)/P(t) are much less than the 
in-sample R 2. Thus there is no evidence in the out-of-sample tests that slope 
estimates for the more timely D(t)/P(t) exaggerate the variation in expected 
returns. 

On the other hand, like the in-sample R 2, the MSE R 2 for out-of-s~mple 
forecasts fro~ D(t)/P(t) are higher, often much higher, than those for 
forecasts from D ( t ) / P ( t -  1). For example, the MSE R 2 for forecasts of tWO- 
to four-year returns from D(t)/P(t) commonly exceed 0.35, while those for 
forecasts from D( t ) /P ( t -  1) are typically less than 0.20. The out-of-sample 
forecasts thus confirm that using the less timely D ( t ) / P ( t -  1) to avoid false 
positive conclusions about forecast power produces regressions that understate 
the variation of expected returns. 

7. WI~ does f o res t  power ~u~ase wkb dbe ~ ~ ?  

The out-of-sample MSE R 2 tend to confirm the more extensive evidence 
from the in-sample R 2 in tab|es 3 and 4 that the explanatory power of the 
regressions increeses with the return horizon. The in-sample R 2 in tab!~ 3 aml 
4 and the out-of-sample MSE R 2 in table 5 are 0.07 or less for monthly and 
quarterly returns, but they are often greater than 0.25 for two- to four-year 
returns. That the same yields capture more return variance for longer forecast 
horizons is an interesting and challenging result. 

Algebraically, the regression R 2 increase with the return horizon because 
the variance of the fitted values grows more quicHy than the horizon, whereas 
the variance of the residuals generally grows less quicHy than the horizon. Our 
goal is to explain why. 

7.1. The regression fitted values and residuals 

In the regressions of retm'ns on dividend yielO% the explanatory variable is 
the sa~e for all re~urn horizons. Thus, as return horizon i~, :eases, the 
variance of the fitted values grows in proportion to the square of t~c regression 
slopes. The slopes in tables 3 and 4 increase roughly ~o ~:epenien to the 
return horizon out to one or two years, and then more slowly. As noted earlier, 
this behavior suggests that short-horizon expected returns are autocorrelated 
but slowly mean-reverting. The persistence of short-horizon expected returns 
hnplied by slow mean reversion causes the variances of multiperiod expected 
returns to grow more than in proportion to the return horizon. 

On the other hand, tables 3 and 4 show that for periods after 1940, the 
residual varianc~es in regressions of r(t,t + T) on Y(t) grow less than in 
proportion to the return horLTon, at least for one- to four-year returns. For 
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Correlations 
Table 6 

of residuals from regressions of one-year real CRSP value- and equal-weighted 
NYSE returns on the dividend yield D ( I ) / P ( I  - 1).a 

r(t + i - 1, t + i)  ffi a + b D ( t ) / P ( t  - 1) + e(t + i - 1, t + i)  

C o r [ e ( t + i - I , t + i ) , e ( z ~ - j - l , t + j ) ] ,  iffi2,3,4, j f f i l , 2 , 3  

Value-w~ted returns Equal-weighted returns 
Lead Lead j Lead j 
i 1 2 3 1 2 3 

1927-1986 

2 -0 .05  -0 .00  
3 - 0 . 3 0  -0 .05 -0 .29 - 0. 
4 - 0 . 1 4  -0.31 0.1 -0 .20  -0 .26  0.09 

1941-1986 

2 -0 .15  -0 .18 
3 -0 .39  -0 .09  -0.43 -0 .00  
4 - 0.08 - 0.39 - 0.05 - 0.17 - 0.35 0.02 

aThe residuals are from regre~ons that use D( t ) / P (  t -  I) to forecast one-year returns one, 
two, three, and four years ahead. 

CoI[e( t  + i -  1 , t  + i ) , e ( t  + j -  1 , t  +j ) ]  is the ,~,tre~,ion be~'~t~ ~ c  residual for the regres- 
sion forecast of  the one-year return i years ahead and the residual for the regression forecast of 
the oile-year tettwn j years ahead. 

The correlalions for nominal returns and for the other subperiods in tables 3 and 4 are similar 
to those shown. Using D( t )/P( t) as the forecast variable produces similar results. 

example, the residual standard errors for four-year retur-~ ~ never come close to 
twice the one-year standard errors. The residual in the regression of t h e  
multi)ear return r(t,  t + T)  on Y(t)  is the sum of the residuals from regres- 
sions of the one-year returns, r( t, t + 1) , . . . ,  r( t + T -  1, t + T ), on Y(t). If 
multiyear residual variances grow less than in proportion to the return 
horizon, the correlations of the residuals from the one-year regressio~ must 
on average be negative. The negative correlation is documented in table 6. It 
has an economic explanation that, along with the persistence of expected 
returns, completes the story for the pre&'ctability of long-horizon re'~ums. 

7.2. Stock prices and expected return shocks 

Suppose there is a shock at t + 1 that increases expe, cted returns. Since the 
shock occurs after the yield Y(t)  is set, fitted 'values from regressions of 
r( t  + 1, t + 2) , . . . ,  r(t  + T -  1, t + T) on Y(t) will tend to underestimate re- 
turns after t + 1, and ~ e  residuals will tend to be positive. On the other hand, 
if expected return shocks generate opposite unexpected changes in prices (the 
discount-rate effect), the positive shock to expected returns at t + I will tend 
to produce a negative residu~ ,~ the regression of the one-year ret~-n 
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r(t, t ~- 1) on Y(t). Thus, because of the discount-rate effect, the residual from 
the regression of r(t, t + 1) on It(t) is negatively correlated with the residuals 
from regressions of r(t + 1, t + 2), . . . ,  r(t + T -  1, t + T) on Y(t). A similar 
argument implies that the residuals from the regression of r(t + k - 1, t + k) 
oa If(t) tend to be negatively correlated g~th the residuals from regressions of 
one-year returns after t + k on Y(t). 

The next section presents further tests for the discount-rate effect, based on 
estimates of the relation between contemporaneous return and dividend yield 
shocks. 

8. Yields and t e m ~ n r y  eomponents of stock prices 

8.1. Yield shock, price shocl~ and ~ture expected returns 

Table I suggests that one-year returns are uncorrelated with dividend 
Changes more than one year ahead. This suggests that D(t + 1) is an unbiased 
(but noisy) measure of the information in P(t)  about future dividends, so that 
D(t + 1)/P(t) is relatively free of variation due to dividend forecasts. Thus, 
the unexpected component of D(t + 1)/P( t )  can be interpreted as a (noisy) 
measure of the shock to expected returns at t. 

Preliminary tests (not shown) indicated that the highly autocorrelated yields 
on the value- and equal-weighted portfolios are approximated we~ :~ ~:~-ord~t 
autoregressions (ARls), with AR1 parameters close to the first-order autocor- 
relations in table 2. We use residuals from ARls estimated on end-of-year 
yields to measure yield shocks, 

D(t + 1 ) / P ( t ) f a + ~ D ( t ) / P ( t -  I) + v ( t -  1, t). (8) 

We use the yield shock v ( t -  1, t) as a proxy for the expected return shock 
from t -  1 to t .  

The discount-rate effect implies a negative relation between expected return 
~hocks and contemporaneous returns; an unexpec,.~,.A increase in expected 
returns drives the current price down. We measure this relation with the slope 
8 in the regression of r(t - 1, t) on v(t - 1 ,  t ) ,  

r ( t -  1, t) + ¥ + S o ( t -  1, t )+  u ( t -  I, t). (9) 

We interpret 8 as the response of P(t) per unit of the time t yield shock. 
The slope ~(T)  in the regression of r( t , t+ T) on D ( t ) / P ( t - 1 )  then 
measures the T-period expected future price change due to the changes in 
expected returns implied by a yield shock. Comparing estimates of 8 and 
/~(T) allows ~zs to .judge ~hc relative magnitudes of the current and expected 
future price respons¢~ to yield shocks. The logic of this approach is that we 
want estimates oi i3(T) for a long return horizon (we use T = 4 years), since 
the a~Jtocorrelation of expected returns implies that a yield shock has a slowly 
decaying effect on one-period expected future price changes. 
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Table 7 

Tests for a discount-rate effect in stock returns. 

Comparisons of the relation between contemporaneous real returns and dividend yield shocks (8) 
and the relation between future returns and current dividend yields (b).a 

D ( t  + 1 ) / P ( t )  = a + ~ D ( t ) / P ( ~  - 1) + v ( t  - 1, t )  

r(t - 1, t) = ¥ + Bp(t - i, t) + u(t - 1, t) 

r(t,t  + 4 ) . ,a+ bY(t) + e(t , t  + 4) 

Y(t) = D(t)/P(t - I) Y( t )  = D ( t ) / P ( t )  

Pedod a sO) b(4) s[b(4)] b(4) s[b(4)] 

Value-weighted real returns 

1927-1986 - 22.27 2.71 13.44 5.47 14.43 4.44 
1927-1956 - 20.42 4.69 23.00 10.40 20.39 5.51 
1957-1986 - 25.72 2.44 12.48 7.94 16.21 8.88 
1941-1986 - 20.10 2.15 13.34 4.19 15.71 4.75 

Equal-weighted real returns 

1927-1986 - 20.42 3.48 12.64 6.81 18.91 5.45 
1927-1956 - 17.80 5.'~5 9.58 11.45 18.93 8.47 
1957-1986 - 24.73 3.17 20.26 8.23 24.85 8.29 
1941-1986 - 20.37 2.23 14.t9 4.90 20.50 5.16 

aS, the contemporaneous response of the return r ( t - 1 , t )  to the yield shock v ( t - l , t )  is 
estim~te~._ with re~-essions of annu~.l observations o~ on~.yeer returns on the Kesidtuds from a 
first-order autoregression for the yield. T'e~ estimates of b(4), interpreted as the response of future 
one-year returns to a curren2 yield shock, ate from *~,.ab!es 3 and 4. s(8) and s[b(4)] are standard 
errors. The results for nominal returns are similar. 

Estimates of 8 in (9) must be interpreted cautiously. The lack of correlation 
between retuiTi~ and dividend changes more than a year ahead suggests that 
D(t + 1)/P(t)  Ls relative!.¥ ~Yee of v~.~-~ation due to dividend forecasts. But this 
does not mean that all variation in D(t + 1) /P(t )  is due to expected returns. 
Moreover, whatever its source, variation in P(t) that results in variation in 
D(t + 1) /P( t )  tends to produce a negative correlation between r ( t -  1, t) and 
the yield shock v ( t - 1 ,  t). Thus negative estimates of 8 are not per se 
evidence of a discount-rate effect. To infer that negative estimates of 8 reflect 
offsetting changes in current prices related to changes in expected future 
returns, we need the complementary evidence from estimates of fl(T) that 
yields track expected returns so that ~,~eld shocks imply expected future price 
changes of the same sign. 

8.2. The estimates 

Table 7 shows estimates of 8 for real returns on the NYSE value- and 
equal-weighted portfolios. The estimates are always negative, less than -17.0,  
and more than 2.9 standard errors from 0.0. Table 7 also shows estimates of 
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*8(T) for T - 4  years. Despite large standard errors, the estimates are usually 
more than 2.0 standard errors above 0.0. We conclude from the estimates of 8 
and *8(4) that dividend yield shocks are associated with (a) contemporaneous 
price changes of the opposite ,~ign and (b) expected future price changes of the 
same sign. 

The positive estimates of *8(4) from regressions of r(t, t + T) on D(t)/ 
P ( t -1 )  are large but typically smaller in magnitude than the n.~ative 
estimates of ~. The out-of-sample forecasts in table 5 suggest, however, that 
the D( t ) /P( t -  1) dopes understate the variation of expected ret, trns because 
the information in D(t) /P(t-1)  is about a year out of date for expected 
returns measured forward from t. The estimates of ,8(4) for regressions of 
r(t ,  t + 4) on the more timely D(t)/P(t) are closer in magnitude to (usually 
within 1.0 standard error of) the estimates of & 

We interpret the estimates of B and *8(4) as suggesting that, on average, the 
expected future price increases implied by higher expected returns are just 
offset by the immediate price decline due to the discount-rate effect. Thus, as 
postulated in Summers (1986) and Fama and French (1987a), positively 
autocorrelatcd expected returns generate mean-reverting components of prices. 
We consider next competing scenarios for such temporary price components. 

8. 3. Temporary price components 

Temporary components of prices and the fo~ec~t power of ~elds are 
consistent with an efficient market. Suppose investor tastes for current versus 
risky future co--hsumption and the stochastic evolution of firms' investment 
opportunities result in equilibrium expected returns that are highly autocorre- 
la+_~i but mean-reverting. Suppose shocks to expected returns and shocks to 
rauonal forecasts of dividends are independent. Then a shock to expected 
returns has no effect on expected dividends or expected returns in the distant 
future. Thus, the shock has no long-term effect on expected prices. The 
cumulative effect of a shock on expected returns must be exactly offset by an 
opposite adjustment in the current price. It follows that n~ean-reverting 
equilibrium expected returns can give rise to mean-revertinf~ (temporary) 
components of stock prices. See Poterba and Summers (1987) for a fo,~n',,a! 
analysis. 

On the other hand, temporary components of prices and the forecast power 
of yields are also3 consistent with common models of an inel~cient market, 
such as Keynes (1936), Shiiler (1984), DeBondt ~.~d Tb~er (1985), and 
Summers (1986), in which stock prices take long temporary swings away from 
fundainental values. In this view, high D/P ratios signal that future returns 
will be high because stock prices are tempormily irrationally low. Conversely, 
log, D/P ratios signal h-rationaliy high prices and low future returns. 
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As always, market efficiency per se is not testable. It must be tested jointly 
with restrictions on the behavior of equilibrium expected returns. [See Fama 
(1970).] One reasonable restriction is that equilibrium in an efficient market 
never implies predictable price declines (negative expected nominal returns) 
for the value- and equal-weighted NYSE portfolios. The behavior of the fitted 
values for the regressions in tables 3 and 4 supports this hypothesis. 

The fitted values from the regressions of nominal returns on dividend yields 
are rarely negative. For example, when the explanatory variable is the more 
timely D(t)/P(t),  the regre~ons for equal-weighted returns for all horizons 
produce a total of six negative fitted values during the 1927-1986 period and 
no negative fitted values dtu~ng the 1941-1986 period. The regressions of 
value-weighted nominal returns on D(t)/P(i) produce no negative fitted 
values in either period. In both the D(t)/P(t) and the D( t ) /P ( t -  1) regres- 
sion~ no negative fitted value is close to 2.0 standard errors from 0.0. As a rule 
at least two-thirds of the return forecasts are more than 2.0 standard errors 
above 0.0. 

A stronger hypothesis is that equilibrium in an ~fficient market never 
implies negative expected real returns for the value- and equal-weighted NYSE 
portfolios. The regression fitted values are more often negative for re.all returns 
than for nominal returns, but again no negative forecast of rep.d returns is more 
than 2.0 standard errors from 0.0, whereas typically mere than half of the 
forecasts are more than 2.0 standard errors above 0.0. 

In short, low dividend yields forecast that nominal returns will be relatively 
low, but they do not forecast that prices will decline. Likewise, the strong 
forecast power of yields does not imply that expected real returns are ever 
reliably negative. 

8.4. Dividend yields and the autocorrelation of returns 

Autocorrelated expected returns and the opposite response of prices to 
expected return shocks (the discount-rate effect) can combine to produce 
mean-reverting comp6nents of stock prices. Fama and French (1987a) show 
that mean-reverting price components tend to induce negative autocorrelation 
in long-horizon returns. Thus, the negative autocorrelation of long-horizon 
returns in the earlier work is consistent with the positive autocorrelation of 
expected returns documented here. 

But a mean-reve~ing, posit~ePy autoco~e!ated expected return does not 
necessarily imply negative autocorrelated returns or a mean-reverting compo- 
nent of prices. If shocks to expected returns and expected dividends are 
positively correlated, the opposite response o~' prices to expected return shocks 
can disappear. In this case, the positive autocorrelation of expected returns 
will imply positively autocorrelated returns~ and time-varying expected returns 
will not generate mean-reverting price components. Moreover, changes through 
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time in the autocorrelation of expected returns, or in the relation between 
shocks to expected returns and expected dividends, can change the time-series 
properties of returns and obscure tests of fo~ ~ ~o~ :3~we~ based on autocorrela- 
tion. 

In contrast, as long as yields move with expected returns, regressions of 
returns on yields can document time-varying expected returns irrespective of 
changes in the autocorrelation of returns. This may explain why yields have 
strong forecast power in post-1940 periods, when the autocorrelations of 
returns in Fama and French (1987a) give weak indications of time-varying 
expected returns. 

Does the variation of expected returns tracked by yields subsume the 
predictability of long-horizon returns impfied by the negative autocorrelation 
in Fama and French (1987a)? We have ,~*.;,-,a_ted multiple re~ressions of 
r(t, t + T) on D(t)/P(t)  and the lagged return r ( t -  T, t). The lagged return 
rarely has marginal explanatory power. Negative slopes for the lagged return 
are typically less than 1.0 standard error from 0.0. In contrast, as in the 
univariate regressions, *.he dopes for the dividend yield in the multiple 
regressions increase with the return horizon and are typically more than 2.0 
standard errors from 0.0 for the 1927-1986 period and for all periods after 
1935. Thus ",..l..a" m,.,..eang the iagged return in the regressions has no effect mr ",he 
conclusion that dividend yields have systematic forecast power across different 
time periods and return horizons. 

9. Condusion~ 

Like previous work, our regression~ ~f returns on dividend yields indicate 
that time variation in expected returns accounts for small fractions of the 
variances of short-horizon returns. Dividend yields typically explain less than 
5~; of the variances of monthly or quarterly returns. An interesting and 
challenging feature of our evidence is that time variation in expected returns 
accounts for more of the variation of long-horizon returns. Dividend yields 
often explain more than 25~ of the variances of two- to four-year returns. We 
offer a simple explanation. 

The persistence (high positive autocorrelation) of expected returns causes 
the variance of expected returns, measured by the fitted value~ in the regres- 
sions of returns on dividend yields, tG grow more than in proportion to the 
return horizon. On the other hand, the growth of the variance of the regression 
residuals is attenuated by a discount-rate effect: shocks to expected returns are 
associated with opposite shoc~ to current prices. 

The cumulative price effect of an expected return shock and the associated 
price shock is roughly zero. On average, the expected future price increases 
implied by higher expected returns are just offset by the immediate decline in 
the current price. Thus the time variation of expected returns gives rise to 
mean-reverting or temporary components of prices. 
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