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The relative predictability of returns and dividends is a central issue because it forms the paradigm to interpret
asset price variation. A little studied question is how dividend smoothing, as a choice of corporate policy, affects
predictability. We show that even if dividends are supposed to be predictable without smoothing, dividend
smoothing can bury this predictability. Because aggregate dividends are dramatically more smoothed in the
postwar period than before, the lack of dividend growth predictability in the postwar period does not necessarily
mean that there is no cash flow news in stock price variations; rather, a more plausible interpretation is that
dividends are smoothed. Using two alternative measures that are less subject to dividend smoothing—net
payout and earnings—we reach the consistent conclusion that cash flow news plays a more important role than
discount rate news in price variations in the postwar period.
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1. Introduction
In their seminal paper, Miller and Modigliani (1961)
argue forcefully that dividend policy is irrelevant:
stock prices should be driven by “real” behavior—the
earnings power of corporate assets and investment
policy—and, crucially, not by how the earnings power
is distributed.

Although dividends might not be relevant for
stock prices, they are critical for economic analysis.
To understand whether investors’ revised forecasts
regarding future cash flows or discount rates are the
drivers of price variation, economists usually compare
the predictability of cash flows relative to that of stock
returns.1 “Predictability of dividends and/or returns
form, in many ways, the rational paradigm to interpret
asset price variation” (Bansal and Yaron 2007, p. 1).2

1 The idea is that if cash flow growth rates and stock returns are
predictable, the expected cash flow growth rates and the expected
returns must be time varying. Such variations must cause stock
prices to change, and thus the relative predictability reveals which
component is more important in driving price movements.
2 For example, to explain the equity premium puzzle, Campbell
and Cochrane (1999) focus on modeling the time-varying expected
return, whereas Bansal and Yaron (2004) model both expected
return and dividend growth. As another example, see Ang and Liu
(2004) for how to discount future cash flows using time-varying
discount rates.

The general conclusion of the extant literature is
that in the postwar period the dividend-price ratio
(i.e., dividend yield) can predict aggregate returns,
but not dividend growth. This finding has led to
the widely accepted view that almost all the vari-
ation in the dividend yield is driven by the vari-
ation in discount rates (Cochrane 1992, 2001, 2008;
Campbell and Ammer 1993). However, Chen (2009)
shows that dividend growth is strongly predictable by
the dividend yield in 1872–1945, but this predictabil-
ity completely disappears in the postwar period. This
finding raises an interesting paradox, because any
conclusions regarding asset price variations based
on the relative dividend growth/return predictability
findings would be the opposite for the pre- and post-
war periods.

What has caused such a dramatic change of pre-
dictability? How much of the inability of the dividend
yield to predict dividend growth stems from the fact
that over any period of time dividends can be arbi-
trary and delinked from asset prices? The answers to
these questions are important because they shape our
understanding of stock price movements.

We ask first whether firms smooth dividends
more in the postwar period than the prewar period.
We define dividend smoothing as the phenomenon
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that dividend payout is determined not only by cur-
rent earnings (Lintner 1956) or “permanent earnings”
(Marsh and Merton 1987), but also by past dividend
payout. The evidence is compelling: dividend pay-
out at the aggregate level has become much more
smoothed. For example, applying Lintner’s (1956)
model for 1871–1945, the speed of adjustment to tar-
get is 0.37; the corresponding number for 1946–2006
is 0.09. As another example, if we regress dividend
change on its own lag, the coefficient on lagged div-
idend change is statistically insignificant at 0.061 for
the prewar period; the corresponding coefficient is
strongly significant at 0.687 in the postwar period.
Dividend policy has evolved in such a way that its
own lag has become its best predictor in the postwar
period.

Having established the evidence of dividend
smoothing, we then ask whether dividend smooth-
ing affects predictability. Using simulation analysis,
we start with the null hypothesis that dividends are
predictable by the dividend yield. We then change the
degree of dividend smoothing and adopt a dividend
policy such that it is sustainable and the dividend
yield is always within a sensible range. We find that
introducing dividend smoothing can eliminate divi-
dend growth predictability in a finite sample. Severe
dividend smoothing also makes the dividend yield
very persistent, a pattern evident in the data: its AR(1)
coefficient is 0.557 in the prewar period and 0.956 in
the postwar period.

The combined evidence that (i) dividends are much
more smoothed in the postwar period and (ii) div-
idend smoothing can severely affect predictability
has the following implication: The lack of dividend
growth predictability in the postwar period does not
necessarily mean that aggregate stock price variations
contain no cash flow news; rather, a more logical
interpretation is that dividends are so smoothed that
they do not reflect future cash flows well.

Because dividend smoothing makes the interpre-
tation of the relative dividend/return predictability
ineffective, we explore two alternative measures that
are less subject to smoothing: net payout and earn-
ings.3 In both cases, we reach the same conclusion that
is remarkably consistent for both the full and postwar

3 The benefit of using earnings as the meaningful measure of cash
flows is summarized by Miller and Modigliani (1961, p. 426): “We
can follow the standard practice of the security analyst and think
in terms of price per share, dividends per share, and the rate
of growth of dividends per share; or we can think in terms of
the total value of the enterprise, total earnings, and the rate of
growth of total earnings. Our own preference happens to be for the
second approach primarily because certain additional variables of
interest—such as dividend policy, leverage, and size of firm—can
be incorporated more easily and meaningfully into test equations
in which the growth term is the growth of total earnings.”

samples. We find that the majority of the variation of
the net payout (earnings) yield comes from net pay-
out (earnings) growth, suggesting a role for cash flow
news much larger than discount rate news. This con-
clusion contrasts with what we know through inves-
tigations of dividend growth predictability.

To further highlight the role of dividend smooth-
ing in cash flow predictability, we sort firms into
three portfolios based on how smooth a firm’s divi-
dend payout is. Smoothness is defined as the standard
deviation of dividend growth divided by the stan-
dard deviation of earnings growth. Interestingly, in
the postwar period dividend growth is predictable by
the dividend yield for the least smoothed portfolio,
but not so for the most smoothed portfolio. The evi-
dence for the most smoothed portfolio suggests that,
for the postwar period, more than 100% of the divi-
dend yield variance is driven by discount rate news,
a result that is widely accepted in the current lit-
erature. In stark contrast, the evidence for the least
smoothed portfolio suggests that 70% (30%) of the
variance is driven by cash flow (discount rate) news.
Further confirming the evidence, we find that earn-
ings growth is predictable for both portfolios in the
postwar period. In this case, cash flow news as mea-
sured by earnings growth is responsible for almost all
the variation in the earnings yield.

To our best knowledge, this is the first paper that
formally studies the role of dividend smoothing on
predictability and the interpretation of price varia-
tion.4 Given that dividends are widely regarded as
the measure of cash flow to shareholders, and that
dividends can be easily manipulated by firms, under-
standing the impact of dividend smoothing seems
important. This study fills this void by building a
bridge between corporate policy and asset pricing.5

Our finding, through simulation, that dividend
smoothing can affect predictability is not trivial. The
general belief is that one cannot “hide cash flows” for-
ever. Our contribution is to show that this belief does
not necessarily translate into predictability. Dividends
might not be predictable by the dividend yield even
for long samples.

4 There is a voluminous literature that relies on the relative extent
of return and dividend growth predictability to interpret price
variation. This literature includes, among others, Campbell and
Shiller (1988, 1998), Cochrane (1992, 2001, 2008), Ang (2002),
Goyal and Welch (2003), Lettau and Ludvigson (2005), Lettau and
Nieuwerburgh (2008), Ang and Bekaert (2007), van Binsbergen and
Koijen (2010), Chen (2009), and Chen and Zhao (2009).
5 Chen (2009) also asks whether dividend smoothing has con-
tributed to the lack of dividend predictability in the postwar period.
To answer this question, he examines whether the book-to-market
ratio can predict the earnings return on equity and finds the answer
is no. However, he does not provide any evidence on increased
dividend smoothing in the postwar period, nor does he investigate
how dividend smoothing affects predictability.
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Many studies have used payout yield or earnings
yield to predict returns.6 This is the first study to
show that (i) the relative equity return and cash flow
predictability is stable for both the long sample and
the postwar sample once one does not rely on divi-
dends, and (ii) the lack of dividend predictability in
the postwar period only applies to firms with strong
dividend smoothing. These new pieces of evidence,
together with our simulation results and the find-
ing that dividends are much more smoothed in the
postwar period, provide strong support to the main
conclusion.

Differently, Lettau and Ludvigson (2005) point out
that the comovement between dividends and prices
can make dividends less predictable by dividend
yield. Lacerda and Santa-Clara (2010) adjust the div-
idend price ratio by the past average rate of divi-
dend growth in order to better predict returns. Van
Binsbergen and Koijen (2010) show that dividend
growth is predictable based on past values of divi-
dend growth, but they do not find significant pre-
dictability using the dividend yield.7

The remainder of this paper is organized as follows.
Section 2 provides a theoretical motivation on why
dividend smoothing may affect predictability. Section
3 provides empirical evidence regarding the aggre-
gate dividend behavior. Section 4 studies whether
dividend smoothing affects predictability. The pre-
dictability of dividend growth, net payout growth,
earnings growth, and returns is assessed in §5. Sec-
tion 6 concludes.

2. Theoretical Motivation
Campbell and Shiller (1988) show that the log divi-
dend yield, suppressing a constant, can be approxi-
mated as

dt − pt = Et

[

�
∑

j=0

�jrt+1+j

]

−Et

[

�
∑

j=0

�jãdt+1+j

]

1 (1)

where dt is log dividend, pt is log price, rt+1+j is log
return, and ãdt+1+j is log dividend growth. Equa-
tion (1) says that the log dividend yield is the differ-
ence between expected future returns and expected
future dividend growth. It follows that the variation

6 A partial list includes Vuolteenaho (2000), Bansal et al. (2005b),
Robertson and Wright (2006), Boudoukh et al. (2007), Bansal and
Yaron (2007), Ang and Bekaert (2007), Sadka (2007), Larrain and
Yogo (2008), Hansen et al. (2008), and Pontiff and Woodgate (2008).
7 Our conclusion that dividend smoothing may have contributed
to the lack of dividend growth predictability is consistent with the
conclusion by Mankiw and Miron (1986) that interest rate smooth-
ing by the Federal Reserve may have led to the lack of interest
rate predictability. In the same vein, Rangvid et al. (2009) show
that dividend growth is predictable in countries where dividends
smoothing is much less pronounced.

of the dividend yield must predict the revisions to
the two expectation components. This identity has
inspired economists to examine whether expected
returns or expected dividend growth is more pre-
dictable by the dividend yield. In doing so, the key
objective is to understand why stock prices vary.

This predictive regression approach is potentially
problematic. The rationale for running predictive
regressions is to understand whether price variation
contains news about future cash flows. However,
if dividends do not vary according to the outlook of
future cash flows, then it deems the exercise of pre-
dictive regressions futile in a finite sample.

To understand the issue, consider the Lintner
(1956) partial-adjustment model in log form as an
illustration:

ãdt+1 = �0 +�1et+1 +�2dt +ut+11 (2)

where et+1 is earnings and ut+1 is an error term.
Rewrite (2) in terms of differences:

ãdt+1 −ãdt = �1ãet+1 +�2ãdt +ãut+1 (3)

or
ãdt+1 = �1ãet+1 + 41 +�25ãdt +ãut+10 (4)

Dividends are most smoothed if �1 = 0 and �2 = 0,
in which case dividends grow at a constant rate plus
some noise.

The summation of dividend growth is

�
∑

j=0

�jãdt+1+j = constant +
41 +�25

1 − 41 +�25�
ãdt

+
�1

1 − 41 +�25�

�
∑

j=0

�jãet+1+j

+
1

1 − 41 +�25�

�
∑

j=0

�jut+1+j 0 (5)

Suppressing the constant, the dividend yield can then
be written as

dt − pt = Et

[

�
∑

j=0

�jrt+1+j

]

−Et

[

�
∑

j=0

�jãdt+1+j

]

(6)

= Et

[

�
∑

j=0

�jrt+1+j

]

−

[

41 +�25

1 − 41 +�25�
ãdt

+
�1

1 − 41 +�25�
Et

(

�
∑

j=0

�jãet+1+j

)]

(7)

= Discount rate component
− 6Smoothing component

+ Earnings component71 (8)
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where

Discount rate component = Et

[

�
∑

j=0

�jrt+1+j

]

1 (9)

Smoothing component =
41 +�25

1 − 41 +�25�
ãdt1 (10)

Earnings component

=
�1

1 − 41 +�25�
Et

(

�
∑

j=0

�jãet+1+j

)

0 (11)

The intuition is as follows. The smoothing component
is deterministic because it is known at time t. Given
ãdt , one knows precisely its contribution to future
dividend payout as a result of dividend smoothing.
If dividends are very smoothed (i.e., both �1 and �2
are close to zero), the variation of dividend growth
is not informative of future cash flows. The earnings
component is important because its variation repre-
sents cash flow news.8

The above theoretical discussion indicates that div-
idend smoothing could defeat the purpose of predic-
tive regressions using dividend growth. If so, it could
explain two puzzling findings: First, Chen (2009) finds
that dividend growth is strongly predictable during
the prewar period but is not predictable in the post-
war period. Second, only discount rate news appears
to be important in asset price variations.

Based on this discussion, we ask three questions
in sequence: (i) Are dividends more smoothed in the
postwar period? (ii) Does dividend smoothing affect
predictability? (iii) Do alternative cash flow measures
that are less smoothed address the issue?

3. Are Dividends More Smoothed in
the Postwar Period?

3.1. Dividend Policy Models
Lintner (1956) proposes the following partial-adjust-
ment model of dividend-setting behavior:

ãDt = �0 +�1Et +�2Dt−1 +ut1 (12)

where ãDt is the change of the level of dividends, Et

is earnings, and ut is an error term. In this equation,
−�1/�2 is the target payout ratio (TPR) and −�2 is the
speed of adjustment (SA) to the target. Equation (12)
is the first dividend policy model we will estimate.

This model posits that over the long term, firms aim
at paying a constant fraction of earnings in the form
of dividends. Under this policy, a positive earnings
shock would imply additional dividend payout, but
firms often respond by increasing the dividend only

8 One could argue that dividend smoothing in this illustrative
example may not be sustainable in the long run in some states of
the world. For this reason, in our formal simulation exercise later
on, we impose constraints to ensure that the dividend policy is
always sustainable.

by a portion of the dividend hike implied by the tar-
get payout ratio. This portion is also known as the
speed of adjustment and reflects the intention of firms
to avoid having to cut dividends in response to neg-
ative shocks to earnings.

If we take the first difference of Equation (12), we
obtain the second testable model:9

ãDt = �0 +�1 ×ãEt +�2 ×ãDt−1 + �t0 (13)

The advantage of Equation (13) is that the variables
on the right-hand side are not persistent. In this equa-
tion, 1 − �2 is the speed of adjustment, and thus, �2
measures the degree of smoothness.

In a third variation of the dividend policy model,
we estimate

ãDt = �0 +�1Et +�2 ×ãDt−1 + �t0 (14)

Equation (14) is the same as Equation (12) except that
the lagged change of dividends is used as the regres-
sor. Because this deviates from the Lintner model, our
focus is on interpreting the persistence parameter �2.
The higher �2 is, the more smoothed is the dividend
payout.

One drawback of the variants of Lintner’s model
is that they do not specify whether the dividend-
smoothing behavior can be sustained. Addressing this
issue, Marsh and Merton (1987) develop a model in
which dividend payouts not only respond to perma-
nent earnings in the short run, but converge to a
steady-state target ratio in the long run. This is an
error-correction model and can be written as

ln
[

Dt+1

Dt

]

+
Dt

Pt−1
= �0 +�1 × ln

[

Pt +Dt

Pt−1

]

+�2 × ln
[

Dt

Pt−1

]

+�t+11 (15)

where �1 captures how much dividends respond to
permanent earnings changes. The implicit assump-
tion is that price changes adequately capture infor-
mation regarding changes in permanent earnings.
Accordingly, a higher �1 means less dividend smooth-
ing; �2 is supposed to be negative and −�2 captures
the speed of convergence to the long-term target:
a higher −�2 (in magnitude) also implies less divi-
dend smoothing.

We will estimate these four versions of dividend
policy models. The goal is to examine whether we
can draw consistent conclusions without relying on a
particular statistical specification.

3.2. Evidence on Dividend Smoothing
We use the annual S&P index data, obtained from
Robert Shiller’s website (http://www.econ.yale.edu/

9 For Equation (12) to be fully consistent with Equation (13),
�0 should be zero. In the empirical tests, we find that whether or
not �0 is zero makes little difference on other estimated parameters.
In light of this, we estimate all the models with a constant.
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Table 1 Summary Statistics

Panel A: S&P

ãd ãe D/P E/P D/E S = � 4ãd5/� 4ãe5

1872–2006
Mean 00034 00039 00045 00075 00618 00500
(SD) 400125 400255 400025 400035 400205
AR(1) 00256 00024 00781 00740 00632

1872–1945
Mean 00013 00012 00053 00077 00719 00545
(SD) 400165 400295 400145 400035 400215
AR(1) 00204 −00017 00518 00621 00440

1946–2006
Mean 00059 00073 00036 00073 00497 00295
(SD) 400055 400185 400015 400035 400095
AR(1) 00473 00089 00926 00832 00649

Panel B: CRSP (D = dividend + repurchase)

ãd ãe D/P E/P 4D − I5/P S = � 4ãd5/� 4ãe5

1928–2006
Mean 00054 00066 00045 00072 00022 00283
(SD) 400155 400535 400015 400045 400025
AR(1) 00115 −00124 00637 00588 00666

1946–2006
Mean 00069 00082 00042 00074 00017 00216
(SD) 400105 400485 400015 400045 400025
AR(1) −00081 −00139 00765 00734 00723

Notes. In panel A, we summarize the annual S&P index. The symbol ãd is the log dividend growth rate; ãe is the log earnings growth rate; D/P is the dividend
yield; E/P is the earnings yield; D/E is the payout ratio; and S is the standard deviation of dividend growth divided by the standard deviation of earnings
growth, which is a measure of dividend smoothing. The data cover 1872–2006. In panel B, we use data constructed from merging CRSP, COMPUSTAT, and
Moody’s book equity. The total payout includes dividend and repurchase. The net payout is total payout minus equity issuance. This sample covers 1928–2006.

~shiller/data.htm), to conduct the dividend policy
tests. The data cover 1871–2006. The 1871–1925 sam-
ple presumably covers all stocks traded on NYSE dur-
ing the period (Schwert 1990); the 1926–2006 sample
includes the S&P index firms.

Table 1 reports the summary statistics of the
sample. We call 1872–1945 the prewar period and
1946–2006 the postwar period. In panel A, the aver-
age log dividend growth in the prewar period is 1.3%
with a standard deviation of 16%; the corresponding
postwar growth rate is 5.9% with a standard devia-
tion of 5%. Therefore, the average dividend growth
rate has largely increased whereas the volatility has
largely decreased.

The reduction of dividend growth volatility is con-
sistent with dividend smoothing; it could also be
due to the volatility reduction of the aggregate econ-
omy. We are thus more interested in the reduction of
dividend volatility relative to the reduction of earn-
ings volatility. To this end, we define the smoothness
parameter as

S =
�4ãd5

�4ãe5
1 (16)

where �4ãd5 is the volatility of dividend growth and
�4ãe5 is the volatility of earnings growth (see also
Leary and Michaely 2011). The smoothness parame-
ter is 0.545 in the prewar period but only 0.295 in the
postwar period, suggesting that dividends are indeed
much more smoothed in the postwar period. Another
piece of supporting evidence is that, for the prewar
(postwar) period, the dividend yield AR(1) coefficient
is 0.518 (0.926). Interestingly, the AR(1) coefficient
for the earnings yield is 0.621 (0.832) in the prewar
(postwar) period. Therefore, dividend growth is less
(more) persistent than earnings growth in the prewar
(postwar) period. Panel B reports similar statistics for
total payout yield (= 4dividend + repurchase5/price)
and net payout yield (= 4dividend + repurchase −

equity issuance5/price).10 The results in panel B sug-
gest that smoothing is much less likely a problem for
payouts other than dividends.

Figure 1 plots the dividend growth and earn-
ings growth during 1872–2006. Both growth rates
are volatile and trace each other quite well in the

10 See §5.1 for data construction.
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Figure 1 Dividend and Earnings Growth Rates

0.3

0.8

–1.2

–0.7

–0.2

1872 1882 1892 1902 1912 1922 1932 1942 1952 1962 1972 1982 1992 2002

DG EG

Notes. Annual dividend growth (DG) and earnings growth (EG) rates during 1872–2006. Data are downloaded from Robert Shiller’s website.

first period leading up to the end of 1940s. Subse-
quently, dividend growth becomes much less volatile
than earnings, less dependent on earnings and more
dependent on its own lag, confirming the evidence in
Table 1.

We next estimate the four dividend behavior mod-
els. Panel A of Table 2 reports the estimates from the
standard Lintner model where we find that the speed
of adjustment coefficient, SA, is 0.373 in the prewar
period and only 0.090 in the postwar period. The final
column of panel A reports a Chow (1960) test that
indicates a significant structural break around 1945.
We also report two F -tests of the null hypothesis that
the estimated coefficients are the same in each sample;
in both cases the null is clearly rejected. We find simi-
lar evidence in panel B where we use first differences
of the independent variables.

In panel C of Table 2, we report estimates for the
third model. The coefficient on the lagged change
in dividends is statistically insignificant at 0.061 for
the prewar period. In stark contrast, the coefficient
is highly significant at 0.687 for the postwar period.
Therefore, dividend policy has evolved from little
dependence on the lagged dividends in the pre-
war period to heavy dependence in the postwar
period. This finding is consistent with the survey by
Brav et al. (2005), in which the managers acknowl-
edge the importance of maintaining the level of divi-
dends but show little willingness to change dividends
beyond that.

In panel D, which reports the Marsh and Merton
(1987) model, the coefficient that measures the

response to permanent earnings change is 0.673 dur-
ing 1872–1945 and the implied convergence coefficient
is −00198, both highly significant. These coefficients
say that aggregate dividends respond strongly to per-
manent earnings changes and converge to a long-term
target. In contrast, in the postwar period, the response
coefficient is 0.003, statistically insignificant, and the
implied convergence coefficient is 0.061, indicating no
convergence. The Chow test indicates a strong struc-
tural break around 1945. Therefore, the overwhelming
statistical evidence is that dividends are much more
smoothed in the postwar period than in the prewar
period.11

Figure 2 plots the rolling-regression coefficients and
their t-statistics for the three Lintner dividend models,
with a rolling window of 30 years. In the first panel
for the standard Lintner model, we observe a rela-
tively stable speed-of-adjustment coefficient, around
0.3, between 1872 and the mid-1940s; this coefficient
then quickly drops and approaches zero toward the
end of the sample. We find a qualitatively similar pat-
tern in the second panel for the second model. In the
third panel, the coefficient on the lagged dividend
change fluctuates around zero from 1872 until the
early 1940s; it then quickly jumps up and approaches
0.7 towards the end of the sample.

Figure 3 plots the rolling parameters for the Marsh
and Merton (1987) model. The response to perma-
nent earnings parameter, �1, is between 0.4 and 0.75

11 We have also tested the four models in log form and find very
similar results. For brevity we do not report them.

IN
F
O
R
M
S

ho
ld
s

co
p
yr
ig
h
t
to

th
is

ar
tic
le

an
d

di
st
rib

ut
ed

th
is

co
py

as
a

co
ur
te
sy

to
th
e

au
th
or
(s
).

A
dd

iti
on

al
in
fo
rm

at
io
n,

in
cl
ud

in
g
rig

ht
s
an

d
pe

rm
is
si
on

po
lic
ie
s,

is
av

ai
la
bl
e
at

ht
tp
://
jo
ur
na

ls
.in

fo
rm

s.
or
g/
.



Chen, Da, and Priestley: Dividend Smoothing and Predictability
1840 Management Science 58(10), pp. 1834–1853, © 2012 INFORMS

Table 2 Dividend Policy Models Using Actual Dividends and Earnings

Panel A: ãDt = �0 + �1Et + �2Dt−1 + ut

c Et Dt−1 R̄2 SA TPR Chow 1945

1872–2006 00035 00052 −00079 0073 0008 0008 20656
410425 4100995 4−50875 600057

1872–1945 00005 00248 −00373 0060 0037 0018
400325 4100225 4−80935

1946–2006 00120 00054 −00090 0068 0009 0005
410745 470695 4−40255

F -test 766043 175008
600007 600007

Panel B: ãDt = �0 + �1 ×ãEt + �2 ×ãDt−1 + �t

c ãEt ãDt−1 R̄2 SA TPR Chow 1945

1872–2006 00025 00037 00825 0081 0017 0022 30677
410385 470305 4170255 600017

1872–1945 00001 00237 00284 0035 0072 0033
400205 460095 420945

1946–2006 00062 00036 00808 0079 0019 0019
410475 450075 4100915

F -test 773078 50015
600007 600007

Panel C: ãDt = �0 + �1Et + �2 ×ãDt−1 + �t

c Et ãDt−1 R̄2 Chow 1945

1872–2006 −00012 00011 00652 0078 10311
4−00575 450295 480465 600277

1872–1945 −00056 00093 00061 0015
4−20905 430455 400535

1946–2006 −00025 00011 00687 0075
4−00475 430295 440045

F -test 618087 30039
600007 600007

Panel D: ln6Dt+1/Dt 7+Dt/Pt−1 = �0 + �1 × ln64Pt +Dt 5/Pt−17+ �2 × ln6Dt/Pt−17+�t+1

�0 ln64Pt +Dt 5/Pt−17 ln6Dt/Pt−17 R̄2 Chow 1945

1872–2006 −00026 00461 −00021 0038 21024
4−00335 460215 4−00895

1872–1945 −00565 00673 −00198 0062
4−20605 490015 4−20725

1946–2006 00299 00003 00061 0018
430995 400065 420875

F -test 176049 246024
600007 600007

Notes. Denote Dt the level of dividends, Et the level of earnings, and ã the change operator. Four dividend behavior models are estimated. The first is the
original Lintner (1956) model and the second is estimated using the first differences. For these two models the speed of adjustment (SA) and the target
payout ratio (TPR) are implied. The focus of the third models is the coefficient on the lagged ãDt , which measures persistence (smoothness). The fourth is
the Marsh and Merton (1987) model, in which �1 measures response to permanent earnings change and −�2 measures speed of convergence to long-term
target. Newey–West (1987) t-values are provided below each coefficient controlling for heteroskadasticity and autocorrelation. We also report the Chow test
for structural break around 1945. The full sample is the S&P 500 annual data covering 1872–2006.

from 1872 to the end of 1940s; it then quickly drops
to close to zero and subsequently remains so. The
convergence to the long-run target parameter, −�2,
is between 0.1 and 0.5 from 1872 to the end of

1940s; it then quickly drops to be lower than zero
and remains so. Figures 2 and 3 indicate that the
drastically stronger pattern of dividend smoothing
in the postwar period represents a genuine change
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Figure 2 Rolling-Window Regressions for the Lintner Model

Model 1: Speed of adjustment
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Notes. All panels correspond to variants of Lintner’s (1956) model (Equations (12)–(14)). The length of the rolling window is 30 years. The first two panels
plot the rolling speed-of-adjustment coefficients and their Newey–West t-statistics. The third panel plots the coefficient on the lagged dividend change and its
t-statistic.

of aggregate dividend behavior.12 Fama and French
(1988) also note that dividends are more smoothed
in the postwar period. We reinforce their findings by
extending the data back from 1926 to 1872 and for-
ward from 1986 to 2006.

Why are dividends so much more smoothed in
the postwar period? Although there seem to be no
authoritative studies on this issue, we can identify
two potential explanations. The first is a more lib-
eral attitude from investors toward dividend pay-
out (Graham and Dodd 2008) and a reluctance to

12 We note that the dramatically increased dividend smoothing in
the postwar period is unlikely to be driven by the changing compo-
sition of the S&P index firms. For example, the S&P index contains
only 90 stocks from 1926 to 1957, and 500 firms after that; in com-
parison, the CRSP market portfolio already contains more than 500
firms in 1926, and more than 1,000 firms in 1957 (e.g., Chen 2009).
However, we find the same change of dividend smoothing from
prewar to postwar period if we use the CRSP market portfolio.

accept dividend cuts (Lintner 1956).13 This combina-
tion suggests that managers will try to (i) pay low div-
idends when they can (Graham and Dodd 2008) and
(ii) smooth dividends because they are sticky once
increased.

A second story is that equity financing has become
cheaper, a trend that makes dividend smoothing less
costly because managers can use equity repurchase
and issuance to adjust payout and funds. In this
story what managers target is not dividends, but net

13 Written more than 50 years ago, Graham and Dodd (2008) point
out that there was a definite trend toward greater liberty in div-
idend payments. This increased payout liberty, as they discuss, is
partly due to the implementation (in 1936) and cancelation (in 1938)
of a penalty tax on retained earnings. That is, a policy meant to
force dividend payout backfired and caused a more liberal attitude
toward dividend payout.
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Figure 3 Rolling-Window Regressions for the Marsh–Merton Model

Model 4: Estimate of �1
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Notes. The length of the rolling window is 30 years. The first panel plots the response-to-permanent-earnings coefficient (�1) and its Newey–West t-statistic. A
higher coefficient means less dividend smoothing. The second panel plots the implied convergence-to-target coefficient (−�2) and its Newey–West t-statistic.
A higher coefficient means less dividend smoothing.

payout (i.e., dividends plus repurchase minus equity
issuance).14

Regardless of the interpretation, aggregate divi-
dends are much more smoothed in the postwar
period than earlier. The next natural question is the
role of dividend smoothing on predictability.

4. How Does Dividend Smoothing
Affect Predictability?

Consider a VAR consisting of the log dividend yield
(dpt), the dividend growth rate (gt), and returns (rt):

dpt+1 = adp +�× dpt + �
dp
t+11 (17)

gt+1 = ag + bg × dpt + �
g
t+11 (18)

rt+1 = ar + br × dpt + �r
t+10 (19)

14 Consistent with this story, in untabulated results, we find that
net payout, in contrast to dividends, is not more smoothed in the
postwar period.

One does not have to estimate all three equations.
Cochrane (2008) shows that the VAR coefficients are
linked:

br ≈ 1 −��+ bg1 (20)

where � is a linearization parameter (≈ 0096 for
annual data).

Theoretically, bg is expected to be negative if
dividend growth is predictable—a higher dividend
yield means that dividends will grow slower. With
an increasing degree of dividend smoothing, bg is
expected to be smaller in magnitude. The reason is
that when dividend growth is smoothed, it does not
adequately reflect the outlook of future cash flows;
the latter drives the variation of the dividend yield.

Dividend smoothing also makes the dividend yield
more persistent, i.e., � becomes larger. A more persis-
tent dividend yield has two effects on predictability.
First, it biases bg to be more negative and br to be
more positive in estimation (e.g., Stambaugh 1999,
Boudoukh et al. 2008). Second, Equation (20) says
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Table 3 Predictability by Dividend Yield in the S&P Sample: Empirical and Simulation Evidence (First Case)

dg1
t dg3

t dg5
t r 1

t r 3
t r 5

t AR(1)

Panel A: Actual data
1872–1945 −00448 −00596 −00406 00024 00303 00636 00557

600007 600007 600077 600277 600077 600017 600007
1946–2006 00026 00076 00088 00101 00289 00505 00956

600357 600257 600267 600177 600197 600157 600007

Panel B: Simulated data
1872–1945 −00460 −00679 −00798 00032 00086 00135 00565

600007 600007 600007 600377 600347 600327 600007
1946–2006 −00033 −00096 −00156 00020 00058 00094 00983

600437 600427 600417 600177 600187 600197 600007

Notes. We examine the S&P 500 annual data covering 1872–2006. In panel A, we regress cumulative log dividend growth or returns, from one to five years, on
the lagged log dividend yield, for 1872–1945 and 1946–2006 separately. For example, dg1

t is the annual dividend growth, dg5
t is the five-year dividend growth,

r 1
t is annual return, and r 5

t is the five-year return. We provide the simulated p-values below each coefficients. The simulation considers the biases caused
by the persistence of the variables, the contemporaneous correlation between the dependent and independent variables, and the overlapping small sample.
We boldface the p-value if it is lower than or equal to 0.10. In panel B, we regress simulated cumulative log dividend growth or returns, from one to five years,
on the lagged simulated log dividend yield. We first fit the Marsh and Merton (1987) dividend-smoothing model for 1872–1945 and 1946–2006 separately.
We then simulate dividend growth using the fitted model and simulate returns under the null of no predictability. We match the historical means and standard
deviations of dividend growth and return and the covariance between them. We back out the stock price from the simulated total return and dividend, and then
calculate the dividend yield. We also set the maximum and minimum log dividend yields to be −1 and −10 and adjust dividends (when needed) to ensure that
the dividend policy is sustainable. We report the regression coefficients and the associated p-values and the AR(1) coefficient for the log dividend yield.

that, holding all else constant, a higher � makes either
br or bg smaller in magnitude, i.e., less predictable.

How does dividend smoothing affect return pre-
dictability? From Equation (20), because it makes bg
smaller in magnitude but � bigger, the net effect on
br is not clear. In addition, a higher � biases returns
to appear to be more predictable.

It might appear that we already know how divi-
dend smoothing affects predictability. However, the
impact of dividend smoothing is likely to be miti-
gated in a long sample. Therefore, it is unclear how
a sustainable dividend policy, with different degrees
of smoothing, affects predictability in a finite sample.
This issue has been largely neglected in the literature.
The Benchmark. Before we investigate how a sustain-

able dividend policy affects predictability, we report
in panel A of Table 3 the regressions of dividend
growth and returns on the lagged dividend yield,
for prewar and postwar periods separately. Follow-
ing Kendall (1954), Stambaugh (1999), and Boudoukh
et al. (2008), we simulate the p-values that consider
the contemporaneous correlation between the inde-
pendent and dependent variables, the persistence of
the independent variable, and the overlapping nature
of the variables when conducting long-horizon tests.
The details of the simulation are provided in the
appendix. We boldface the simulated p-values that are
smaller or equal to 10%.

Dividend growth is strongly predictable during the
prewar period: the one-, three-, and five-year coef-
ficients are −00448, −00596, and −00406, respectively,

and are highly statistically significant.15 In compar-
ison, the one-year return coefficient is 0.024 and is
insignificant; the three- and five-year return coeffi-
cients are 0.303 and 0.636 and are significant. Overall,
during the prewar period dividend growth is strongly
predictable and returns are less predictable, especially
at the short horizon.16

Dividend growth is not predictable in the post-
war period: the one-, three-, and five-year coefficients
are all insignificant with the wrong sign: 0.026, 0.076,
and 0.088, respectively. Stock returns appear to be
more predictable at the one-year horizon in the post-
war period than in the prewar period, but none of
the coefficients for the postwar period are significant.
The fact that stock return predictability (by dividend
yield) lacks statistical power is well documented (e.g.,
Stambaugh 1999, Cochrane 2008).

Another important piece of evidence is that the
dividend yield is much more persistent in the post-
war period than in the prewar period (Table 1). The
empirical evidence documented above will serve as
the benchmark case when we analyze the impact of
dividend smoothing below.

15 The lack of monotonicity in the coefficients is related to the Great
Depression period. In particular, the dividend-price ratio was very
low reflecting high equity valuation before the 1929 stock market
crash, and the dividend growth collapsed for a few years after the
crash, opposite to the prediction of a low dividend-price ratio. If we
remove a few years surrounding 1929 from our sample, the coeffi-
cients will be monotonically decreasing as the horizon increases.
16 Chen (2009) shows that for 1872–1945, returns are not predictable
beyond the five-year horizon. In contrast, dividends are much more
predictable at 15-year and 20-year horizons.
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4.1. Three Cases of Dividend Smoothing

4.1.1. First Case. We simulate three cases of div-
idend smoothing. In the first case, we first fit the
Marsh and Merton (1987) dividend-smoothing model
(Equation (15)) for the prewar and postwar peri-
ods separately, as shown in panel D of Table 2. We
then simulate dividend growth using the fitted Equa-
tion (15). We also simulate returns under the null that
returns are not predictable,

rt+1 = ar + �r
t+11 (21)

where ar is a constant and �r
t+1 the residual. We match

the historical means and standard deviations of divi-
dend growth and returns and the covariance between
them. We back out stock prices from the simulated
total return and dividend series, and then calculate
the dividend yield. We also set the maximum and
minimum log dividend yields to be −1 and −10, and
once these points are reached we adjust the divi-
dends to bring the dividend yield within the accept-
able range. In this way, we ensure that the dividend
policy is sustainable.

We perform 10,000 simulations, each time match-
ing the sample size of the postwar data. For each
simulation, we regress dividend growth and returns
on the lagged dividend yield for one, three, and
five years. Panel B of Table 3 reports the results
for the dividend-smoothing model that fits the pre-
war data. Similar to the actual data, dividend growth
is strongly predictable: the coefficients are −00460,
−00679, and −00798 for one-, three-, and five-year
horizons (the historical counterparts are −00448,
−000596, and −00406, respectively). Compared to the
actual data, the return coefficients are small and
insignificant. Panel B of Table 3 also reports the results
for the dividend-smoothing model that fits the post-
war data. With highly smoothed dividends, dividend
growth is not predictable at either one-, three-, or five-
year horizons. Stock returns are not predictable at any
horizon.

Therefore, when dividends are not highly smoothed
and when the predictability is on the dividend side,
dividend growth predictability can be easily detected,
as in the prewar case. In contrast, when dividends are
highly smoothed, even though the null is that divi-
dends are predictable, dividend growth might not be
predictable.

Regressing the simulated log dividend yield on its
own lag yields a coefficient of 0.565 for 1872–1945 and
0.983 for 1946–2006. These numbers are close to their
empirical counterparts and support the earlier find-
ing that dividends are much more smoothed in the
postwar period.

4.1.2. Second Case. In this case, we start with
a “true world” without dividend smoothing that
defines how dividends (before paying out) are gener-
ated. The null is that dividend growth is predictable
without smoothing but return is not:

gt+1 = ag − 001 × dpt + �
g
t+11 (22)

rt+1 = ar + �r
t+11 (23)

where gt+1 is dividend growth rate. The coefficient of
−001 is chosen based on Equation (23) with a persis-
tent dividend yield and an unpredictable return (for
a similar choice, see Cochrane 2008). Given the “true
world” without smoothing, we assume that the actual
dividend growth is governed by a smoothness param-
eter �:

gt+1 = 41 −�54ag − 001 × dpt + �
g
t+15

+�× 4gave + �ave
t+151 (24)

where gave is the historical average dividend growth
rate and �ave

t+1 is a shock to this target. The more
smoothed the dividend policy, the higher � is. The
residuals �

g
t+1 and �r

t+1 are chosen such that the histor-
ical variance–covariance matrix of dividend growth
and returns in the prewar period is matched.

We simulate stock returns under the null of no pre-
dictability and simulate dividend growth according to
Equation (24). As in the first case, we back out new
stock prices from the simulated total return and div-
idend series. We ensure that prices are always higher
than dividends by adjusting dividends. In addition,
whenever the dividend yield reaches an upper or
lower limit, we adjust the dividends to pull the divi-
dend yield back. In sum, our null is that stock returns
are unpredictable, dividends are predictable but are
also smoothed, and the dividend policy is sustainable.

We report the results in panel A of Table 4.
In the scenario of the “true world,” dividend growth
is strongly predictable at all horizons, and stock
returns have insignificant but positive coefficients at
all horizons. With increasing �, the dividend yield
becomes more and more persistent, as shown by the
AR(1) coefficients, and the dividend growth coeffi-
cient steadily goes down. When � is equal to 0.95, the
AR(1) coefficient of dividend yield is 0.973, and the
dividend growth coefficients become insignificant at
the 5% level for one-, three-, and five-year horizons.

The point that dividends might not be predictable
by the dividend yield when dividends are highly
smoothed is not trivial. For example, a firm may
find it difficult to pursue a constant dividend policy
forever while keeping the dividend yield stationary.
Indeed, in simulations we have to adjust dividends
whenever the dividend yield hits some boundaries.
The point of the simulations is to show that these
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Table 4 Dividend Smoothing and Predictability by the Dividend Yield: Simulation Evidence (Second and Third Cases)

dg1
t dg3

t dg5
t r 1

t r 3
t r 5

t AR(1)

Panel A: Second Case
�= 0 −00124 −00325 −00477 00052 00146 00227 00903

600007 600007 600007 600197 600187 600177 600007
�= 005 −00097 −00272 −00423 00053 00150 00234 00946

600017 600017 600017 600117 600117 600127 600007
�= 0095 −00081 −00239 −00389 00037 00105 00164 00973

600097 600107 600107 600127 600137 600147 600007
�= 1 −00079 −00233 −00381 00033 00095 00148 00976

600157 600157 600167 600137 600147 600157 600007

Panel B: Third Case
�= 0 −00456 −00809 −00882 00058 00126 00170 00533

600007 600007 600007 600297 600297 600287 600007
�= 005 −00236 −00544 −00708 00062 00150 00214 00769

600007 600007 600007 600247 600247 600247 600007
�= 0095 −00104 −00305 −00493 00051 00139 00212 00955

600037 600037 600047 600087 600107 600117 600007
�= 1 −00096 −00284 −00462 00039 00105 00159 00970

600147 600147 600157 600107 600127 600147 600007

Notes. Panel A reports the second case of simulation. We simulate dividend growth rates, returns, and dividend yields under the null that dividend growth is
predictable without smoothing but return is not: gt+1 = ag − 001 × dpt + �gt+1 and rt+1 = ar + �rt+1, where gt+1 is dividend growth rate and rt+1 stock return.
The residuals �gt+1 and �rt+1 are chosen such that the historical variance–covariance matrix of dividend growth and return in the prewar period is matched. We
assume that the actual dividend growth is governed by a smoothness parameter �: gt+1 = 41 − �54ag − 001 × dpt + �gt+15 + � × 4gave + �ave

t+15, where gave is
historical average dividend growth rate and �ave

t+1 is a shock to this target. The more smoothed the dividend policy, the higher � is. We back out new prices from
the simulated total returns and dividends. Panel B reports the third case of simulation. We simulate dividend growth rates and returns from the fitted equations:
gt+1 = 41 − �54−10315 − 00448 ×dpt + �gt+15+ �× 4gave + �ave

t+15 and rt+1 = 00142 + 00024 ×dpt + �rt+1. In both panels the more smoothed the dividend policy,
the higher � is. We match the standard deviations of dividend growth and return and the covariance between them. We back out new prices from the simulated
total returns and dividends. We also set the maximum and minimum log dividend yields to be −1 and −10 and adjust dividends (when needed) to ensure
that the dividend policy is sustainable. We regress simulated cumulative log dividend growth or returns, from one to five years, on the lagged simulated log
dividend yield. We report the regression coefficients and the associated p-values and the AR(1) coefficient for the log dividend yield. We boldface the p-value
if it is lower than or equal to 0.10.

adjustments do not necessarily translate into pre-
dictability. Therefore, the simulation cases, even when
�= 1, provide new information.

4.1.3. Third Case. In this case, we first use
the prewar data to obtain the following estimated
equations:

gt+1 = −10315 − 00448 × dpt + �
g
t+11 (25)

rt+1 = 00142 + 00024 × dpt + �r
t+10 (26)

This set of equations show strong dividend growth
predictability but little return predictability. We ask
the following question: If the “true world” with-
out smoothing in the postwar world is actually the
same as the prewar world, except that dividends are
smoothed, what kind of dividend growth predictabil-
ity should we expect?

To answer this question, we simulate dividend
growth according to different degrees of smoothness:

gt+1 = 41 −�54−10315 − 00448 × dpt + �
g
t+15

+�× 4gave + �ave
t+150

As before, stock prices are backed out from these sim-
ulations. Dividends are adjusted to ensure that the
dividend yield is within the range identified earlier.

The results are reported in panel B of Table 4. If div-
idends are not smoothed, then dividends are strongly
predictable at all horizons, returns are not predictable,
and the AR(1) coefficient of the log dividend yield is
only 0.533. When � is equal to 0.5, the one-year div-
idend growth coefficient drops to −00236, about half
of the corresponding number without smoothing; the
AR(1) coefficient of the log dividend yield jumps to
0.769. This pattern continues as � increases. In the
extreme case of � being equal to one, dividends are
still supposed to be predictable because by construc-
tion we adjust dividends when the dividend yield
reaches boundaries. The simulated AR(1) coefficient
is 0.970 (compared to 0.956 for the postwar data); the
dividend growth coefficient is insignificant at one- to
five-year horizons.

Thus far, we have shown that dividends might not
be predictable by the dividend yield at a sample size
similar to the postwar data. How about longer hori-
zons? We find that the answer comes down to the par-
ticular assumptions on dividend policy. In particular,

IN
F
O
R
M
S

ho
ld
s

co
p
yr
ig
h
t
to

th
is

ar
tic
le

an
d

di
st
rib

ut
ed

th
is

co
py

as
a

co
ur
te
sy

to
th
e

au
th
or
(s
).

A
dd

iti
on

al
in
fo
rm

at
io
n,

in
cl
ud

in
g
rig

ht
s
an

d
pe

rm
is
si
on

po
lic
ie
s,

is
av

ai
la
bl
e
at

ht
tp
://
jo
ur
na

ls
.in

fo
rm

s.
or
g/
.



Chen, Da, and Priestley: Dividend Smoothing and Predictability
1846 Management Science 58(10), pp. 1834–1853, © 2012 INFORMS

if the assumption is that the firm only pulls the div-
idend yield back within the boundaries, then divi-
dends might not be predictable even at a horizon
of 100 years. In one experiment, when we assume
that the firm, whenever it reaches the boundary, pulls
the dividend yield back to the starting point of the
simulation, then dividends become predictable at the
100-year horizon. It seems difficult to pin down a
general conclusion. What we can conclude is that,
depending on the particular policies, dividends might
not be predictable by the dividend yield at long hori-
zons even though dividend yield does not “explode”
in the long run.

Our empirical evidence and the simulation exercise
provide a reasonable interpretation on why dividend
growth is strongly predictable in the prewar period,
but not so in the postwar period. In particular, the
lack of dividend growth predictability in the postwar
period does not necessarily imply that the variation in
stock prices contains no information regarding future
cash flows; rather, it might only mean that dividends
are severely smoothed. As such, dividends are a poor
measure of future cash flows, and it becomes point-
less to infer cash flow predictability from dividend
predictability.

5. Predictability and Yield
Decomposition Using Alternative
Cash Flow Measures

A main purpose of running predictive regressions
using the dividend yield is to conduct dividend yield
decomposition, through which price variation can be
understood. Because dividend smoothing makes this
exercise ineffective, it is natural to conduct alterna-
tive yield decompositions using alternative cash flow
measures. We explore this issue in this section.

To test return and cash flow predictability, we use
CRSP data. Besides producing the more widely used
market portfolio, the data also allow us to separately
consider repurchases and equity issuances.

5.1. Data Construction
We follow Bansal et al. (2005a) and Larrian and Yogo
(2008) to separately consider equity repurchase and
issuance. In particular, denote nt the number of shares
(after adjusting for splits, stock dividends, etc. using
the CRSP share adjustment factor) and Pt stock price.
Then repurchases are defined as

rp =
Pt+1

Pt

×

[

1 − min
(

nt+1

nt

11
)]

0 (27)

When there is a repurchase, nt+1/nt < 1 and
61 − min4nt+1/nt1157 is the proportional repurchase;

rp then captures the repurchase return. Similarly,
stock issue returns are defined as

si =
Pt+1

Pt

×

[

max
(

nt+1

nt

11
)

− 1
]

0 (28)

We calculate dividends, repurchases, and issues in
dollars for each firm month, and we sum them across
months to get the annual numbers for each firm. We
then merge this annual data with the COMPUSTAT
annual tape. The COMPUSTAT data are used to cal-
culate book equity, following Cohen et al. (2003). For
earlier years when book equity is not available, we
use the book equity data from Davis et al. (2000).
Earnings for each firm year are then obtained through
the clean surplus formula:

Et = Bt −Bt−1 +RPt − SIt +Dt1 (29)

where Et is earning in year t, Bt is book equity, RP
is repurchase, SI is share issuance, and Dt is divi-
dend. The equation says that earnings are equal to the
change of book equity plus repurchases and minus
net issues; retained earnings plus dividends gives
total earnings.17 We then aggregate the data to obtain
the market portfolio. The final annual data cover
1928–2006.

5.2. Predictability and Yield Decomposition:
Dividend Yield

Table 5 reports results from running the following
predictive regression:

yt = �0 +�1 × xt−1 + �t1 (30)

where yt is either the cumulative log dividend growth
(ãdt) or log returns (rt); and xt−1 is the log dividend
yield. The regressions are run for the full sample
(1928–2006) and the postwar sample (1946–2006). For
each regression coefficient, we provide the simulated
p-values (see the appendix). We boldface the simu-
lated p-values that are smaller or equal to 10%.

For the full sample, the one-year coefficient on the
lagged dividend yield is −00087 with a p-value of 0.01
and an adjusted R2 of 9%. At the two-year horizon,
dividend growth is predictable but the adjusted R2

falls to 6%. At longer horizons, the dividend yield
coefficient becomes statistically insignificant. For the
postwar period, the coefficient has the wrong (pos-
itive) sign from one- to five-year horizons and is
insignificant. In comparison, the estimated coefficients
on the return predictability regression for the full

17 We take a number of steps to remove outliers. First, we treat the
earnings data as missing if they are more negative than the market
capitalization of stocks. Second, we winsorize RP (repurchases) and
SI (share issuances) at 99.9%.
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Table 5 Predictability by the Dividend Yield

1928–2006 1946–2006

Horizon g R̄2 r R̄2 g R̄2 r R̄2

1 −00087 807 00049 102 00012 −009 00103 609
600017 600287 600677 600207

2 −00114 506 00135 302 0003 007 00207 1509
600077 600227 600797 600177

3 −00121 305 00199 503 00033 −002 00274 2208
600147 600247 600767 600207

4 −00097 101 00277 909 00042 −001 00349 2903
600277 600227 600787 600207

5 −00067 −002 00349 1507 00036 −006 00455 3602
600387 600217 600747 600177

Decomposition (%) 64004 34049 −11092 103084

Notes. We regress cumulative log dividend growth (g) or returns (r ), from one to five years, on the lagged log
dividend yield. We provide the simulated p-value for each coefficients. The simulation considers the biases caused
by the persistence of the variables, the contemporaneous correlation between the dependent and independent
variables, and the overlapping small sample. We boldface the p-value if it is lower than or equal to 0.10. The sample
is constructed using the merged data set of CRSP and COMPUSTAT.

sample and the postwar sample are never significant
at any horizon.

We also report the decomposition of the variance of
the dividend yield using the one-year coefficients.18

Based on the full-sample estimates, about 64.04%
(34.49%) of the dividend yield variance is due to div-
idend growth (returns). In stark contrast, based on
the postwar sample, about −11092% (103.84%) of the
dividend yield variance is due to dividend growth
(returns). The lack of dividend growth predictability,
which is a postwar phenomenon, leads to the con-
clusion that almost all the dividend yield variation is
driven by discount rates.

5.3. Predictability and Yield Decomposition:
Net Payout Yield

We next consider the case of the net payout yield.
As shown in the appendix of Larrain and Yogo (2008),
the Campbell–Shiller decomposition of the net payout
yield, �t , (see Equation (1)) is

�t = 6�× dt − 4�− 15× it7− pt (31)

= Et

[

�
∑

j=0

�jrt+1+j

]

−Et

[

�
∑

j=0

�j 6�×ãdt+1+j − 4�− 15×ãi
t+1+j

7

]

1 (32)

where dt is the logarithm of total payout, it is the loga-
rithm of equity issuance, and thus 6�×dt − 4�−15× it7

18 If a vector of [ãdt rt dpt] follows a first-order VAR, then Equation
(20) indicates that 4br/41 −��55+ 4−bg/41 −��55≈ 1. What this says
is that 100% of the dividend yield variance can be approximately
decomposed into the return component and cash flow component.

is essentially the log net payout; the log-linearization
parameter � is greater than one.19

Table 6 reports the predictability results. We note
that the net payout yield predicts returns signifi-
cantly in both the full sample and the postwar sam-
ple. The finding that the net payout yield can help
predict returns is consistent with Boudoukh et al.
(2007), Larrain and Yogo (2008), and Pontiff and
Woodgate (2008).

The net payout yield can predict total payout
growth (dividends plus repurchases) only at the one-
year horizon in the full sample with a coefficient of
−00044 (p-value 0.03); the postwar coefficients are all
insigificant irrespective of horizon. Therefore, measur-
ing cash flows by adding repurchases to dividends
helps cash flow predictability only marginally.

The fifth and ninth columns of Table 6 report the
results that measure cash flows as the growth in net
payout. The net payout yield predicts net payout
growth significantly for both the full sample and the
postwar sample, and from short to long horizons.

Using one-year coefficients, for the full sample
about 21.78% of the net payout yield variance is due
to returns, 30.19% is due to total payout, and 42.24%
is due to issuance; combined, 72.34% is due to net
payout. For the postwar sample, 27.80% of net pay-
out variance is due to returns and 69.19% is due to
net payout. Therefore, in contrast to the case of divi-
dend yield, discount rate news explains less than 50%
of the net payout yield variance even in the post-
war sample, suggesting that a large portion of price

19 The reason why total payout and equity issuance need to be log-
linearized separately is that net payout (= total payout − equity
issuance) can be negative.
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Table 6 Predictability by Net Payout Yield

1928–2006 1946–2006

Horizon r ãd ãi �ãd − 4�− 15ãi r ãd ãi �ãd − 4�− 15ãi

1 00054 −00044 00150 −00179 00086 −00015 00272 −00215
600047 600037 600297 600137 600047 600347 600067 600107

2 00106 −00032 00322 −00277 00177 00007 00479 −00320
600057 600237 600137 600047 600017 600647 600027 600057

3 00133 −00021 00416 −00323 00219 00006 00529 −00357
600087 600367 600147 600077 600027 600627 600047 600097

4 00148 00003 00518 −00354 00231 00021 00543 −00341
600117 600507 600137 600097 600047 600697 600077 600177

5 00157 00015 00604 −00393 00301 00004 00668 −00456
600157 600547 600137 600107 600027 600607 600057 600117

Decomposition (%) 21078 30019 42024 72043 27080 8040 60079 69019

Notes. We regress cumulative log return, total payout (= dividend+repurchase) growth (ãd), issuance growth (ãi), or total net payout growth (�ãd−4�−15ãi)
from one to five years on the lagged log net payout yield (v ). We provide the simulated p-value for each of the coefficients. The simulation considers the biases
caused by the persistence of the variables, the contemporaneous correlation between the dependent and independent variables, and the overlapping small
sample. We boldface the p-value if it is lower than or equal to 0.10. The estimated value for � is 1.6933.

variation is due to cash flows. Importantly, despite
dividend smoothing, the role of discount rate news
remains very stable for both the full sample and the
postwar sample. Equity issuance plays a crucial role
in this stability, as shown in the coefficients.

5.4. Predictability and Yield Decomposition:
Earnings Yield

We can also understand price variation through the
earnings yield. Denote dividends Dt and earnings Et ,
then the payout ratio is DEt = Dt/Et , and dividend
growth is

ãdt = ln4Et ×DEt5− ln4Et−1 ×DEt−15

= ãet +ãdet1 (33)

where ãdet is the growth rate of the payout ratio.
Equation (1) can be rewritten as

et − pt

= Et

[

�
∑

j=0

�jrt+1+j

]

−Et

[

det +
�
∑

j=0

�j
(

ãet+1+j +ãdet+1+j

)

]

= Et

[

�
∑

j=0

�jrt+1+j

]

−Et

[

�
∑

j=0

�j
(

ãet+1+j + 41 −�5det+1+j

)

]

0

(34)

We can use the earnings yield to predict returns, earn-
ings growth, and payout ratio, and decompose the
earnings yield accordingly.

Compared to dividends, predictability involving
earnings requires additional care. In particular, when
we use the log earnings yield (ept−1) to predict return,
we use the return from April of year t to April of year
t+ 1. This lag is to ensure that earnings become pub-
lic information before we count future returns. When

predicting log earnings growth rates (egt), we use
ep0t−1, which uses price at the beginning of year t−1.
When we predict returns and the payout rates we use
price at the end of year t−1. The use of ep0t−1 ensures
that, regardless of the fiscal year end, the price we use
is way ahead of earnings information.20

Table 7 reports the results. The earnings yield coef-
ficients are always significant when predicting earn-
ings growth. In particular, for the full sample, the
ep0t−1 coefficient at the one-year horizon is −00721
with a p-value of 0.00 and an adjusted R2 of 36%.
At horizons greater than one year the estimated coef-
ficients are around −0085 and are always statistically
significant. Remarkably, considering the earlier results
regarding dividend growth predictability, the results
are as strong in the postwar sample as in the full
sample. In all cases the coefficients are statistically
significant.

The predictive power of the earnings yield for
returns is much weaker than that for earnings growth,
consistent with Lamont (1998) and Goyal and Welch
(2008). With the exception of the four-year horizon,
the remaining estimates are insignificant.

For the full sample, 95.41% of the earnings yield
variance is due to earnings growth, 4.93% is due to
discount rates, and 0.89% is due to payout ratio. For
the postwar sample, 96.62% of the earnings yield vari-
ance is due to earnings growth, 4.07% is due to dis-
count rates, and 0.96% is due to payout ratio. Overall,
the payout ratio plays a very minor role in driving

20 When the aggregate earning is negative, we set the earnings yield
to be 0.0001, which translates to a log earnings yield of −9021. Neg-
ative earnings occur only during 1933, following the great depres-
sion. Omitting this observation does not alter our results in any
significant way.
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Table 7 Predictability by Earnings Yield

1928–2006 1946–2006

Horizon eg R̄2 r R̄2 41 − �5de R̄2 eg R̄2 r R̄2 41 − �5de R̄2

1 −00721 3602 00037 206 −00006 108 −00651 3201 00027 109 −00006 105
600007 600107 0064 600027 600127 600457

2 −00855 4002 00035 004 −00006 −002 −00827 4007 00038 207 −00004 −009
600007 600197 600697 600007 600137 600567

3 −00839 3802 00032 −002 −00007 −004 −00849 4207 00030 −001 −00003 −106
600007 600267 600567 600027 600247 600587

4 −00898 4004 00085 506 −00006 −008 −00880 4503 00037 002 00000 −108
600007 600087 600557 600027 600237 600647

5 −00846 3706 00071 3085 −00008 −007 −00850 4307 00022 −1030 00000 −108
600017 600157 600447 600047 600357 600597

Decomposition (%) 95041 4093 0089 96062 4007 0096

Notes. We regress cumulative log earnings growth (eg), return (r ), and payout ratio (41−�5de), from one to five years, on the lagged log earnings yield (ept−1

or ep0
t−1). When predicting earnings growth, we use ep0

t−1, in which the price is from the beginning (rather than the end) of the year. We provide the simulated
p-value for each coefficient. The simulation considers the biases caused by the persistence of the variables, the contemporaneous correlation between the
dependent and independent variables, and the overlapping small sample. We boldface the p-value if it is lower than or equal to 0.10. The sample is constructed
using the merged data set of CRSP, COMPUSTAT, and Moody’s book equity.

earnings yield variance, and hence we will ignore it
for the remaining analysis in the paper.

In summary, to get around the issue of dividend
smoothing, one can decompose either the net payout
yield or the earnings yield. When doing so, the results
are very stable and suggest a large role of cash flow
news in stock price variation.

5.5. Portfolio Tests

5.5.1. Smooth vs. Flexible Dividend Portfolios.
We have the following additional testable hypotheses
on dividend smoothing: For the postwar period, divi-
dend growth should (not) be predictable for the least
(most) smoothed firms. In contrast, earnings growth
should be predictable for all firms regardless of how
much dividends are smoothed.

To test these hypotheses, we sort firms into three
portfolios according to the smoothness parameter
S (= �4ãd5/�4ãe5). Panel A of Table 8 reports the
results using the dividend yield. For the smoothed
portfolio in the postwar period, the dividend growth
coefficients all have the wrong sign and are statisti-
cally insignificant. In contrast, for the flexible divi-
dend portfolio, dividend growth is predictable in both
the full and the postwar samples, and for different
horizons. If we take the flexible dividend portfolio as
indicative of the case with little dividend smoothing,
then for the postwar period 71.21% of the dividend
yield variance is due to cash flows (dividend growth)
and only 30.00% is due to discount rates.

Interestingly, for both portfolios, return coefficients
become significant for both the full and postwar sam-
ples. This is in contrast to Table 3 and Table 5,
where returns are never significant. Therefore, group-
ing firms by dividend smoothing not only helps

interpreting dividend growth predictability, but also
helps in recovering return predictability.

Panel B of Table 8 reports the results using earnings
yield. Remarkably, for both the smooth and flexible
dividend portfolios, across short and long horizons,
and for both the full and postwar samples, the earn-
ings growth is highly predictable. Returns are also
predictable with the earnings yield for both smooth
and flexible portfolios and at all horizons except long
horizons for the smooth portfolio in the postwar
period. Examining the final row of panel B reveals
that only a small portion of earnings yield variance is
due to discount rates even in the postwar period.

5.6. Further Robustness Checks
We conduct the following further robustness checks
without reporting the results in tables.

5.6.1. Smooth vs. Flexible Earnings Portfolios.
If dividend smoothing kills dividend growth pre-
dictability, then earnings smoothing should kill
earnings growth predictability. Therefore, one way to
validate our argument is to examine portfolios accord-
ing to earnings smoothing. The smoothness measure
is computed as the ratio between the standard devi-
ation of the firm’s earnings (scaled by total asset)
and the standard deviation of the firm’s operating
cash flow (scaled by total asset). We sort firms into
three portfolios according to the earnings smoothness
measure; the firms with the lowest (highest) ratios
comprise the smooth (flexible) earnings portfolio. The
sample is constructed using the merged data set of
CRSP and COMPUSTAT. The sample period starts in
1951 because COMPUSTAT data are required to com-
pute the earnings smoothness measure. We find that
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Table 8 Smooth- vs. Flexible-Dividend Portfolios

Panel A: Predictability by dividend yield

Smooth portfolios Flexible portfolios

1928–2006 1946–2006 1928–2006 1946–2006

Horizon g r g r g r g r

1 −00142 00153 00014 00211 −00548 00111 −00432 00182
600017 600027 600717 600027 600007 600057 600067 600007

3 −00145 00476 00077 00476 −00436 00319 −00285 00303
600147 600007 600867 600027 600047 600017 600317 600007

5 −00022 00683 00109 00715 −00370 00482 −00475 00450
600447 600017 600867 600017 600177 600007 600087 600007

Decomposition (%) 49031 53030 −7040 110002 84009 16098 71021 30000

Panel B: Predictability by earnings yield

eg r eg r eg r eg r

1 −00779 00055 −00714 00028 −00769 00043 −00449 00106
600017 600017 600017 600087 600007 600107 600057 600007

3 −00613 00049 −00848 00027 −00844 00081 −00570 00152
600047 600087 600017 600237 600007 600117 600067 600027

5 −00856 00086 −00851 00017 −00737 00151 −00518 00254
600017 600037 600037 600377 600007 600047 600177 600007

Decomposition (%) 96018 6081 98012 3097 95075 5043 75045 17094

Notes. We sort firms into three portfolios according to the ratio of the standard deviation of dividend growth to the standard deviation of earnings growth.
The firms with the lowest (highest) ratios comprise the smooth- (flexible-) dividend portfolio. For the smooth and flexible portfolios, respectively, we regress
cumulative log dividend growth (dg) or log earnings growth (eg) and returns (r ) on the lagged log dividend yield (dp). We provide the simulated p-value for
each coefficient. The simulation considers the biases caused by the persistence of the variables, the contemporaneous correlation between the dependent and
independent variables, and the overlapping small sample. We boldface the p-value if it is lower than or equal to 0.10. The sample is constructed using the
merged data set of CRSP, COMPUSTAT, and Moody’s book equity. We provide dividend-yield decomposition in panel A and earnings-yield decomposition in
panel B.

there is no evidence that the smooth earnings portfo-
lio is predictable with the earnings yield. In contrast,
the earnings growth of the portfolio of firms with flex-
ible earnings is highly predictable with the earnings
yield. For both portfolios, returns are predictable with
the earnings yield. The evidence is consistent that our
claim that cash flow smoothing, whether it is divi-
dends or earnings, can kill cash flow predictability.

5.6.2. Stable vs. Volatile Earnings Growth Port-
folios. The volatility of both dividend and earnings
growth has decreased in the postwar period. Chen
(2009) finds that dividend volatility per se does not
explain the lack of dividend growth predictability. To
further verify this point, we sort firms into three port-
folios according to the standard deviation of annual
earnings growth. We find that separating firms by
earnings volatility leads to the same conclusions as in
the case of the aggregate portfolio: dividend growth
is not predictable in the postwar period, but earnings
growth is predictable. The evidence further strength-
ens our hypothesis that it is cash flow smoothing,
rather than volatility per se, that contributes to the
lack of predictability.

5.6.3. Payout “Dinosaurs” vs. “Nondinosaurs.”
DeAngelo et al. (2004) and Skinner (2008) show
that earnings and dividends have become increas-
ingly concentrated in a small set of firms. Follow-
ing Skinner (2008), we form a portfolio based on a
small group of firms that consistently make both div-
idend payments and repurchases and call them pay-
out “dinosaurs.” These are firms making dividend
payments for more than 15 years and making repur-
chases for more than 10 years. The portfolio using the
rest of the firms are payout “nondinosaurs.” For both
the “dinosaurs” and “nondinosaurs,” we uncover
the same patterns as in the case of the aggregate
portfolio.

An intriguing finding is that returns are strongly
predictable by dividend yield in the postwar period
for both “dinosaurs” and “nondinosaurs.” In fact,
returns are strongly predictable by dividend yield for
all portfolios regardless of whether we separate firms
by “dinosaurs” by dividend smoothing, by earnings
smoothing, or even by earnings volatility. Such evi-
dence contrasts with the standard finding that return
predictability by the dividend yield lacks statistical
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power. It is clear that cash flow patterns and payout
behavior affect return predictability. We leave a thor-
ough study on this issue for future work.

5.6.4. Other Robustness Tests. The earnings data
in most tests are calculated using the clean surplus
formula. This approach helps to increase our sam-
ple length and allows more firms and thus represents
the market better. For robustness, we construct the
following alternative: starting from 1950 (the start-
ing year of COMPUSTAT data) we only include those
firm years with earnings data available from COM-
PUSTAT; before 1950 we still use the clean surplus
formula to calculate earnings. We find that the main
conclusions remain.

In addition, because we have used the S&P index
portfolio earlier to establish the results regarding div-
idend policy, it is useful to also examine the pre-
dictability using S&P index firms. We thus construct a
market portfolio as earlier, but with only CRSP firms
belonging to the S&P index. We find that our conclu-
sions are robust to the case of S&P index firms.

6. Conclusion
A central issue for financial economists is to under-
stand stock price variations. The answer to this
question is usually obtained by comparing the rela-
tive predictability of cash flows and returns by the
dividend yield. In this regard, the usual finding is that
at the aggregate level, returns are predictable by the
dividend yield, but dividend growth is not. This leads
to the somewhat uncomfortable conclusion that there
is little cash flow news in stock price variations.

Chen (2009) shows that dividend growth is strongly
predictable in the prewar period, but this predictabil-
ity completely disappears in the postwar period.
It is difficult to imagine that financial markets have
evolved in such a way that a lot of cash flow
news is incorporated in price variations in the pre-
war period, but little is incorporated in the postwar
period. Rather, it is natural to suspect that the dra-
matic change of cash flow predictability has more to
do with the cash flow measures than with the way
investors evaluate securities.

To verify this conjecture, we first document a signif-
icant change of dividend policy at the aggregate level
from the prewar to the postwar period. In the post-
war period, dividends are much more smoothed and
respond much more to their past levels rather than to
the outlook of future cash flows.

Our simulated results provide two conclusions
regarding dividend smoothing. First, even if divi-
dends are supposed to be strongly predictable with-
out smoothing, dividend smoothing can bury this
predictability in a finite sample. Second, dividend

smoothing leads to a persistent dividend yield, a phe-
nomenon that can be verified in the data.

The finding that dividends are dramatically more
smoothed in the postwar period, combined with the
finding from the simulations that dividend smooth-
ing can kill predictability, provides a reasonable
interpretation on why dividend growth is predictable
in the prewar period but not so in the postwar period.

We proceed to show how one can interpret price
variation by using measures that are less subject
to dividend smoothing: net payout and earnings.
In both cases, we find remarkably consistent results
for both the full and the postwar sample: the major-
ity of the variation of the net payout (earnings) yield
comes from net payout (earnings) growth, suggesting
a role of cash flow news much larger than discount
rate news.

We further sort firms according to the degree of
dividend smoothness. For the most smoothed portfo-
lio, dividend growth is not predictable in the post-
war period; for the least smoothed portfolio, dividend
growth is predictable. In contrast, for both portfolios,
earnings growth is predictable in the full sample as
well as the postwar sample. Therefore, the lack of
cash flow predictability has more to do with dividend
smoothness than with cash flow per se.
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Appendix
The power of predictability tests is frequently questioned
because of the persistence of the independent variable and
its contemporaneous correlation with the dependent vari-
ables (e.g., Kendall 1954; Stambaugh 1986, 1999; Pastor and
Stambaugh 2009), and the overlapping nature of the depen-
dent variable when conducting long-horizon tests (e.g.,
Boudoukh et al. 2008), compounded with small sample size.
We describe below the procedure through which we sim-
ulate p-value for each predictive coefficient to take care of
the above problems.

Suppose we will run the following predictive regressions:

yi
t = �i +�i × xt−1 + �it1 (35)
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where yi
t , i = 1121 0 0 0 15, is the cumulative summation of yt

from 1 to horizon i. Also suppose y1
t and xt follow AR415

processes:

y1
t = �0 +�1 × y1

t−1 +�t1 (36)

xt = �0 +�1 × xt−1 + �t1 (37)

and the correlation corr4�t1�t5= �. In addition, the sample
size is T .

To simulate the p-value for the predictive coefficient �1,
we first conduct OLS regressions for Equations (35)–(37)
and obtain estimates for the coefficients and the residu-
als. We then jointly simulate time series for y1

t and xt with
size T . To preserve the distribution properties of the his-
torical data, we draw from the residuals of the historical
data when conducting the simulations. The null is that y1

t

is not predictable by xt−1. Long-horizon simulates of yi
t are

subsequently constructed by summing the simulated y1
t .

We regress the simulated yi
t on the simulated xt−1, obtaining

the simulated �i, which we call �sim1 i. We repeat the exercise
10,000 times to obtain the time series of �sim1 i. We finally
compare the estimated �i with the time series of �sim1 i to
obtain the p-value for the estimated �i.

The above simulations take into consideration the auto-
correlation of the variables, the contemporaneous corre-
lation between the variables, the small sample size, and
the overlapping data construction. We report the simulated
p-values in the paper.
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