2008 R ICS [E A D EIESHT] AEEF

REZE (F6E:11H 18 HY)

paisy

1. CLM#% 7% 4%
2. Campbell (1991; Economic Journal) : $fy

3. HEFEEE (2008 BT 714 T A) - Pk

4. Cochrane (1994; Quarterly Journal of Economics) : $iF¢
R ST Figure IT & Figure IIL O 1% A fv+/ — b | AN ED > TLES TS,



pIATEX 2¢: clm : 2003/6/2(18:28)

280 070 00000Present-Valued OO

gbobooboooboobooboboboooooboabor220000000000A0
oobooboobObocoboocoboooboobooobooooobor230000O0O0oO0On
boobobooobooboboooboobobooboobobboobooon
ooboobooooboooooooooooo

7.2.1 00000000 long-horizon regression]

gobooooobooooooooboooobooboooOoooooooooooboooOoo
booobooboobobooooboobooobooboooobooobooobooboonn
ootbooooboobooob—-—>00ooobobobooooooooboooooooooo
gboobooboobooobooooooboobooooooooooboooobooboon
oobooooooobbooooo—-—000o0o
gbobooobooboooboboooobooobobooobooobobooobobooooobon
ooooobooooooooooobooooobOoo0o0o0oo0ooO0OO0000ONYSED
AMEXONASDAQUDOOOOODOOODOOOOOOOOODOOCRSPOODOOOO
oooooboooooooooooooboooboobobooboooboboooooboobooOoo
uboobobooobgoobobooobooboboobOoboobobooonbon
ooooooooboobobOi10c0o00oooboboc0oooooboOoobooooooboOoo
gbobobooboobooooooooobooooboboboboboboooooobooon
O00O0000O0ooOooooooooog g
gboboboboboiiobooooooooboobobooboboboboboon
ooooooooobooboooooooooooooooooboooooooboOoo
goboobooboobooboobooboboboooobobooobobooob o0
oobooooooooobbooboooobOoobOoooboOooooooboOoooboon
booobooboobobooboooobooboboooboobooobooboooon
oooboboooooooooooooboboooooobooooobooonoooooOoo
boooboooboooboooobooboboboobooboboooboobooDn
000000000 Campbell (1991) O Hodrick (1992) 0000000 O0OOO0OO
gribooooboobooobooboooooobooboobooboooogono
oooobooooOoobooooboooooboOooobOoooOooboboOobOOooboOoooo
uboboobobooobooboboobooooboobooboob1ooOon 4800
g4000000000CO0O0COO0OOOOOOOOOOOOOO0O0OK>100000
ubooobooobooobooooboobobobooboobooboooooboooDn

Y0poOOO0000000000000000000000000000000O0O0ONONONONDNDNDN0000000O
ooooooooooo



pIATEX 2¢: clm : 2003/6/2(18:28)

72 00000O0O0OOOOODOOOOOOOOO 281
071 0ODO000O00O0OO0OOOOOOOOOOOOODOOOOD

rep1 + o+ i = BEK)(de — p) + ek K

oooo (K)
1 3 12 24 36 48
1927 0 ~1994 O
B(K) 0016 0.043 0200 0.386 0233 0.654
R2(K) 0.007 0.014 0073 0.143 0207 0.261
t(B(K)) 1553 1420 2257 4.155 4.621 3.870
1927 0 ~1951 O
B(K) 0024 0054 0304 0.667 0925 1.085
R2(K) 0.007 0.011 0086 0.217 0330 0.419
t(B(K)) 0980 0.793 1915 3.841 2875 3.693
1952 0 ~1951 O
B(K) 0.027 0.080 0327 0579 0.757 0.843
R2(K) 0018 0.049 0.188 0.322 0411 0417
t(B(K)) 3118 3152 3.181 3.072 3.280 3.580

r0 NYSEDAMEXONASDAQOOOODODODODODOOOODO0O0OD0O000000000O0(d—p)
000 1000000000000000000000000000000000000 OLSOO0
000000000 Hansen and Hodrick (1980) 000000000 (A.3.3)00000 K-1
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDNeWanHdWeSt(1987)DD
000¢=K-10000 ¢=2(K-1)00000000000000000000000000
go0o0oooooOobo0o00oooooooboboooog

ooooo012700o0d 994 0000000000001927000 19510000 1952
oo v4oooooobooboobobooooooboviooobooboboooboon
00000000 RPO0OD0OUO0ODO0OO0OOOUDOOOOODOUOOODOOUODOOOO
bo:tooboboboboo«tobobooobooboooobooooooooooon
obooooooooooooboooooooooobooOooboOoooooooOooboOoOon
O0000000 7100000 Fama and French (19882) D 00O O0O0O0OCOOODO
ooboobooooOoboooboooooboOooobOooobOOoboboOobOOoooOoooo
oo0ooOo0oo0oobOOo0o0ooooooobo0oooooboOooooboOoooooOoo
ooooooooooooooooOoOboOoooobOboOooooooboOoobooboobooOoo
ooooooooooooOooooooooOoOooobooooooOoomooooboooo
oboooboooOoobooobooboooboOooobooboboooobooboooOoooo
oobDoooo
gri0ooboooooO0oO0obOiooooobooobooboocooooooboooobooo



pIATEX 2¢: clm : 2003/6/2(18:28)

282 070 00000Present-Valued OO
0 7.2 0000000000000 0000O0OO0OOOOOOODODODOOOOO

rer o Freer = () (y1,e — it yi,e—i/12) + me i i

0ooo (K)
1 3 12 24 36 48
1927 0 ~1994 O
B(K) —5468 —17.181 —41.663 —4.492 —26.148 —20.129
R2(K) 0.005 0.016 0.023 0.000 0.004 0.002
t(B(K)) ~2292 -2582 —1564 —0.164 —1.341* —0.838*
1927 0 ~1951 0
B(K) 3144  —6.183 73712 158989 —67.505 —50.900
R2(K) 0.000 0.000 0.012 0.031 0.005 0.002
t(B(K)) 0.222  —0.165 0.520 1.662 —0.637* —0.580*
1952 0 ~1951 0
B(K) —6.547 —18.321 —59.406 —26.115 —26.573 —25.894
R2(K) 0.019 0.047 0.103 0.013 0.010 0.008
t(B(K)) ~3263 —-3206 -2.741 —1354 —1.555* —1.092*

r0 NYSEDOAMEXONASDAQUOOOOOOOOOOOOOOODODOODOODOODOOO0O0OO0OO
00y 0 1000000000000000D000000 OLSOO000O00D00000 Hansen
and Hodrick (1980) 00000000 DO (A.3.3) 00000 K-10000000O0OODOOODO
0000000000000 000DOOHansen and Hodrick (1980) 0000000 DOODODO
00000000000000000Newey and West (1987) 0000 ¢=K-100000
gooooooooOooOoooooOoOooo*00ooooooooooooooDoO

0000000000 RP0O2000000000000000¢0O0O0 2000000
ooobooobooboo 2000000000000 0DbOO0000DO0O0b0ODbO0
U KOobooooooooboboooboboboooobbz20000bOonboon
000000000 R?0 4000000000000 2000000000000
2% 0000000040000000000000O00O00OO 2600000000
obobobobob «200000000000000O0D0ODOOOOODOOOO
ooooOooooooobobooootooboboooboooooooOoooon 3.000
50000000000000
griobo0O00bocoooooooobooOoo0ooobOboOooobooOoOooooDooono
gboobogr20b0b000o0oo0oooogobobOoboboooboooboobo 200000
oobOooooboooboooboovrv100o0b0oboOooooobooooboOooooooon
bobobooboobooooboobolibobobobobobobobooboon
oobooooooooooooboooooooon

-



pIATEX 2¢: clm : 2003/6/2(18:28)

72 00000O0O0OOOOODOOOOOOOOO 283

gr20b00oo0o0obO0oooobOobOOooobooboobooooboooboooboan
oboocobooooboboooooboooboobOoooooOoOoboooOoooo
gbooobooboobooobobooobboobob200b000000000000
oobOoOooobooooooboooooooboboOobbglesodlv4on0onnOFRB
gbobobobobobobooobooboboboobooboobooboobooboonboono
ooboobooooooobooboooobOoobOoOOoOobOoOobOoOo0oOobOOoOoDn
gbooobooboobobooboobbooobooboobooboooooobooboobooonn
OO0 RPODOIOD0O0O30I00000O000O0O0OOOUOOTI0O000O0OOODOOOO
100owbobOoboobobbOoboooboobooboobobooooob«oonon
oobOObO1o0o000oo0O0o0oboboooooooOooOooooon

000000 720000000 RROODOO+tO000O0O0OOOOO 71000000
obooobooooooboooobooooooboboooooonono oooooooo
oo0o0oooooooooooOoOOoo0o0oooooOoooooooD (r1249)0000oo
ooboodgri0oo0ooOoooooooboobooooon

dy —p =E, ij[_Adt+l+j - 7”t+1+j]
=0

oooobooobOoOooobobooobooooboooooOoboOobOOoooboOoooo
gbobooobooboooobooboobooobooboobooboboooboobooonn
obooobooobooboboobooooooOooooobooooboobooobOoooo
boobobooobooobooboobobooboobobooboboonbon
00000 (r124)00000000000000CODOOOO0O0OOO0OOOOOO
bobdoboooooooboobooboboboboboboboboOobooon 7a
oboboboboboooooooooooon
gboboooooboobooboobobo raoor200b00000CO0O0OO0OOn
000000 0000opDooo0UoUoooDoD AR(HWOOOoOoDoOoooooDooo
tboboboboboboboboboboooobOobOoboobOOob0On =000
oboooobooooboobobooboobooboobooboobobooboo
0000 740000000000000000000O0AR())ODOOOCODOOOO
Ub -, 000000000000000000000000000O0
O000O00O0O0OO0AR(1))ODOO 2, 000000OO0ODOOODODOOODOOOO 2,0
00000000000000 RPOODDOOOOOOOOOOOOOOOOOOO R?
uboobobobooboboobooboobobobooobooboboobooboobon
obobobobobobooooooooooooooobooooobo



THE ECONOMIC JOURNAL

MARCH 1991

The Economic Journal, 101 (March 1991) 157-179
Printed in Great Britain

A VARIANCE DECOMPOSITION
FOR STOCK RETURNS*

John Y. Campbell

Every profession has its occupational hazards. For economists, one of these is
the risk that in the midst of a social occasion, we will be asked to forecast or
interpret the movements of the stock market. In this lecture I shall try to do just
that. Since this is a professional meeting, I shall give enough detail to glaze the
eyes of any casual questioner. But I hope to be able to show that there is
genuine intellectual interest, as well as popular appeal, in this issue.

It is important from the outset to distinguish the two parts of the request —
to forecast the market, and to interpret the market. These tasks are quite
different. To forecast the market means to predict price changes in the near
future. To interpret the market means to explain, with the benefit of hindsight,
why prices have changed in the way they have. This is something which the
financial press does almost every day. But the financial press does not impose
on itself the discipline of consistency; one day’s explanation need not cohere
logically with the next day’s story. The task for academics is to find an
interpretation which can consistently explain stock market movements over a
long period of time.

Forecasting and interpretation are of course related. To give one example,
the strict ‘random walk’ theory of stock prices implies that stock returns are
unforecastable. The only correct answer to a request to forecast the market is
to explain, patiently, why this task is impossible. The random walk theory also
implies that all unexpected movements in stock prices must be due to news
about future dividends; only one interpretation of market movements is
permitted.!

In general, however, the relation between forecasting and interpretation is
weaker. In this lecture I shall emphasise the distinction between changes in
rational expectations of future dividends and changes in rational expectations
of future returns. I call the former ‘news about future dividends’ and the latter

* This paper was delivered to the Royal Economic Society at Nottingham on March 27, 1990 as the
H. G. Johnson Lecture. An earlier version is available as NBER Working Paper No. 3246. I am grateful to
Rob Stambaugh for assistance with the data, to John Ammer for research assistance, and to Chris Gilbert,
Pete Kyle, Masao Ogaki, Robert Shiller, and participants in the 1989 NBER Summer Institute workshop
on New Econometric Methods in Financial Markets for helpful comments and discussion. I acknowledge
financial support from the National Science Foundation and the Sloan Foundation.

! This statement is true only if one rules out ‘rational bubbles’, as discussed below.
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Table 1
Basic VAR Results for Real Stock Returns
Dependent h, (D/P), rrel, Joint
variable (SE) (SE) (SE) R? significance Stability
A: 1927:1-1988:12
1 0’107 0'331 —0'424 0024 0018 oIll
(0063) (0283) (0'195)
(D/P)yq —0°007 0'963 o018 0'937 0'000 0'093
(0-005) (0°028) (oro10)
rrel, ., 0007 —0'040 0669 0450 0°000 0'025
(0'005) (0r016) (0-061)
B: 1927:1-1951:12
1 0'142 0483 0'926 0'028 0'183 0'533
(00g1) (0°466) (0712)
(D/P) (i1 —o012 0935 —0'033 0901 0000 0309
(0-007) (0-045) (0r041)
rrel,, 0°005 —oo19 0309 0'092 0122 0271
(0*006) (0-026) (0°161)
C: 1952:1-1988:12
hyq 0048 0°490 —0'724 0065 0°000 0512
. (0'060) (0-227) (o'192)
(D/P)ysq —0001 0'980 0034 0959 0000 0627
(0003) (oro11) (0-009)
rrel,,, 0013 —o0'017 0739 0548 0000 0'375
(or012) (0r058) (0r052)

Notes: h is the log real stock return over a month, (D/P) is the ratio of total dividends paid over the
previous year to the current stock price, and rrel is the one-month Treasury bill rate minus a one-year
backward moving average. Standard errors and test statistics are corrected for heteroskedasticity. Joint
significance’ is the significance level for a test of the hypothesis that all regression coefficients are zero.
‘Stability”’ is the significance level for a Chow test that all regression coefficients are the same when the full
sample is split at the end of 1951, or when the subsamples are split at their midpoints.

The relative bill rate is included because many authors, including Fama and
Schwert (1977) and Campbell (1987), have noted that the level of short-term
interest rates helps to forecast stock returns. The short-term interest rate itself
may be nonstationary over this sample period, so it needs to be stochastically
detrended. The subtraction of a one-year moving average is a crude way to do
this; the relative bill rate can also be written as a triangular moving average
of changes in the short-term interest rate, so it is stationary in levels if the short
rate is stationary in differences.? The short rate used is the one-month Treasury
bill rate series from Ibbotson Associates (1989).

One problem which arises when interest rate data are used is that the
behaviour of interest rates has changed over time. In particular, the Federal
Reserve Board held interest rates almost constant for much of the period up to
1951, when a Federal Reserve Board—Treasury Accord allowed rates to move
more freely. Accordingly, I split the 1926-88 sample at the end of 1951. This
also allows a separate look at the data from the period around the Great

® Another recently popular way to detrend the interest rate is to use the yield spread between interest rates
of two different maturities. The relative bill rate has at least as much forecasting power for stock returns as
the long-short yield spread, which is insignificant when it is added to the equations reported below.
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Table 2
Variance Decomposition for Real Stock Returns

VAR specification R? Var(y,) Var(y,) —2Cov(y, u,)  Corr(y, 7,) P,

and time period (Sig.) (SE) (SE) (SE) (SE) (SE)

h, D/P, rrel

1 lag, monthly

A: 1927:1-1988:12 0024 0'369 0285 0'346 —0'534 4772
(0018)  (0119)  (0'145) (0046) (0'127) (2247)

B: 1927:1-1951:12 0'028 0437 0185 0378 —0664 3258
(0'183) (0°226) (0182) (0053) (0r118) (2:414)

C: 1952:1-1988:12 0065 0127 0772 0'101 —0'161 5794
(0000)  (0016)  (0'164) (0153) (0'256) (1°469)

h, D/P, rrel

6 lags, monthly

A: 1927:1-1988:12 0087 0'538 0265 0197 —0261 3'972
(0r004) (0-181) (0162) (or121) (0-203) (2:253)

B: 1927:1-1951:12 0129 0661 0118 0222 —0'398 1'909
(0083)  (0'363)  (o'142) (0288) (0'565) (r515)

C: 1952:1-1988: 12 o118 0127 0797 0075 —or118 4100
(0000)  (0035)  (0175) (0'165) (0°269) (r1r2)

h, D/P, rrel

4 lags, quarterly

A: 1927:1-1988:4 0162 0'334 0497 0170 —0'208 27726
(0045)  (0096)  (0'193) (0186) (0269) (1435)

B: 1927:1-1951:4 0'307 0428 0476 0'096 —o°'106 1-856
(0r024) (o0r195) (0°166) (0-236) (0-290) (0'820)

C: 1952:1-1988:4 0213 0158 0916 —0'074 0097 7-289
(0000)  (0067)  (0'184) (0v211) (0°257) (5'437)

Notes : R}, is the fraction of the variance of monthly real stock returns which is forecast by the VAR system,
and Sig. is the joint significance of the VAR forecasting variables. 3, and 7, represent news about future
dividends and news about future returns respectively. They are calculated from the VAR system using
equations (14) and (13). The three terms Var (7,), Var (,), and —2Cov(y,, 7,) are given as ratios to the
variance of the unexpected stock return v,, so from equation (2) they add up to one. The persistence measure
F, is defined in equation (15). A typical 1 %, positive innovation in the expected real return is associated with
a B, %, capital loss on the stock.

Depression, which may behave quite differently from the postwar data (Kim
et al. 1989).

II1.1. Basic results for real returns

Panel A of Table 1 reports the basic first-order VAR which I will use to analyse
the persistence of expected returns. The first three columns give the regression
coefficients for the stock return forecasting equation, the dividend-price ratio
forecasting equation, and the relative bill rate forecasting equation. Together,
these coefficients form the VAR companion matrix A. Heteroskedasticity-
corrected standard errors are reported in parentheses. The remaining columns
of the table report the regression R statistics, the joint significance levels of the
VAR forecasting variables, and the significance levels for Chow tests of
parameter stability.

The R? statistic for the stock return equation is only 249, over the full
sample; the forecasting variables are jointly significant at the 189, level, but
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rbry
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panel A 0 19700 20020050 80

Ct4+1
Tt4+1
log(D/P)i41
rbrisq

0.315 (0.048)

0.002 (0.003)

-0.324 (0.050)
0.0001 (0.0003)

0.178 (0.518)

0.442 (0.116)

-0.474 (0.687)

-0.023 (0.006)

0.007 (0.004)

-0.001 (0.0003)
0.991 (0.005)
-0.0001 (0.00003)

-4.122 (1.783)

-0.279 (0.258)
3.169 (1.981)

0.943 (0.028)

0.12
0.29
0.99
0.93

0.000
0.000
0.000
0.000

panel BO 19700 20019890 120

€r+1
Tt41
log(D/P) 41
rbrisq
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-0.293 (0.059)
-0.0005 (0.0006)

-0.098 (0.551)

0.421 (0.133)

-0.075 (0.676)

-0.025 (0.006)

-0.003 (0.005)

-0.002 (0.0005)
1.001 (0.006)
-0.0001 (0.00003)

-4.011 (1.588)

-0.365 (0.286)

3.283 (13914)
0.935 (0.032)

0.14
0.29
0.99
0.93

0.000
0.000
0.000
0.000

panel C O 19900 10020050 80O

Ct4+1
Tt+1
log(D/P)i+1
rbriy1

0.262 (0.058)
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-0.310 (0.056)
0.0003 (0.0002)

1.859 (2.044)
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-0.002 (0.0004)
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0.050 (0.015)
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-13.543 (10.445)
-0.827 (0.290)
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0.08
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0.001
0.000
0.000
0.000

panel EO 19940 20 020050 80O
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PERMANENT AND TRANSITORY COMPONENTS
OF GNP AND STOCK PRICES*

JOHN H. COCHRANE

This paper uses two-variable autoregressions to characterize transitory com-
ponents in GNP and stock prices. Shocks to GNP holding consumption constant
are almost entirely transitory, and account for large fractions of the variance of
GNP growth. If consumption does not change, consumers must think that any GNP
change is transitory. The facts that the consumption/GNP ratio forecasts GNP
growth and that consumption is nearly a random walk drive this result. An
implication is that consumption provides a good estimate of the “trend” in GNP.
Prices and dividends behave similarly: shocks to prices holding dividends constant
are almost entirely transitory.

I. INTRODUCTION

A recent voluminous literature has examined the long-run
properties of GNP and stock prices, with surprising results. One
would expect that GNP reverts to ‘‘potential GNP’ or some other
trend following a shock. Yet many studies have found no mean-
reversion, especially in postwar U. S. GNP.! This view obviously
challenges a broad spectrum of macroeconomic theories designed
to produce and understand transitory fluctuations.

Conventional wisdom once held that stock prices are random
walks (martingales) that display no mean-reversion. Yet a large
number of recent studies have instead found mean-reversion or
transitory components in stock prices.? Depending on the author’s
tastes, these findings are interpreted as evidence for “fads”—
irrational investor behavior—or as evidence for as-yet unmodeled
time-variation in real investment opportunities.

To examine long-run properties of GNP and stock prices, I
focus on simple two-variable autoregressions: GNP and consump-

*I thank Olivier Blanchard, John Campbell, Frank Diebold, Lars Hansen, John
Huizinga, Robert Lucas, Guillermo Mondino, Mark Watson, James Stock, Michael
Woodford, referees, and especially Eugene Fama for helpful comments. Two drafts
of this paper were completed while I was a Visiting Scholar at the Hoover
Institution, whose hospitality I gratefully acknowledge. This research was partially
supported by a grant from the National Science Foundation and by the Graduate
School of Business at the University of Chicago.

1. This view has a long history, starting at least with Fisher [1925] and
McCulloch [1975]. More recently, among others, see Nelson and Plosser [1982],
Campbell and Mankiw [1987], and Cogley [1990]. Clark [1987] and Cochrane
[1988] find some evidence for univariate mean reversion in GNP, but they are the
exception.

2. Fama [1991] reviews predictability of stock returns.

© 1994 by the President and Fellows of Harvard College and the Massachusetts Institute of
Technology.
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shocks as ‘‘discount rate’’ shocks and the dividends shocks as
“earnings’’ shocks.

II. MEASURING THE PERSISTENCE OF GNP SHOCKS IN POSTWAR
U. S. DaTa

A. VAR and Impulse-Response Functions

Table I presents a vector autoregression of log GNP and log
nondurable + services consumption growth on their lags and the
lagged log consumption/GNP ratio. It also presents a univariate

TABLE I
CONSUMPTION AND GNP REGRESSIONS

y: denotes log real GNP. ¢; denotes log nondurable + services consumption.
A denotes first differences, Ay, = y; — y;-1. Data sample 1947:1-1989:3.

1. Vector autoregression

Right-hand variable
Left-hand R?
variable const. ¢i—1 —yi-1 Aci—1 Aci—3 Ayi—1 Ay;-3 p-valueP
Ac; coeff. -0.43 -0.02 0.07 -0.02 0.09 -0.02 0.06
t-stat. —-0.49 -1.23 090 -0.19 191 -040 0.7
p-value?® (percent) 0.29
Ay; coeff. 5.19 0.08 0.52 0.16 0.22 0.14 0.27
t-stat. 3.49 3.45 3.81 1.12 2.74 1.89 0.0
p-value? (percent) 1.8

2. Variance decomposition

Variance of
Due to Acy Ay, Ac; — E;_1Acy Ay, — E;_1Ay,
“Permanent”’ ¢ shock 97 30 100 15
“Temporary’’ y shock 3 70 0 85

3. Univariate autoregression

Left-hand
variable Right-hand variable .
R
Ay; const. Ay, Ay;—g Ay;_3 Ay 4 p-valueb
Coefficient 0.56 0.33 0.19 -0.11 -0.11 0.18
t-statistic 4.82 4.17 2.39 -1.37 -1.36 0.0

a. Percent of replications with a coefficient farther from 0, under the null that the coefficient = 0 and ¢/y has
a unit root (bootstrap).
b. Percent probability value of an F-test for the joint significance of the right-hand variables.
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A. Multivariate
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FIGURE I

Impulse-Response Functions for Consumption and GNP
Top panel: Response of consumption (c) and GNP (y) to one-standard-deviation

shocks in the consumption-GNP VAR (Table I).

Bottom panel: Response of GNP to a unit univariate GNP shock. The

“univariate estimate” is based on the regression of GNP growth on past GNP
growth, panel 3 of Table I; the “VAR estimate” is based on the consumption-GNP
VAR, panel 1 of Table I.

Bars show bootstrap one standard error bands.
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TABLE II
DI1vIDEND AND PRICE REGRESSIONS

d; denotes log dividends and p; denotes log price (cumulated return) on the value-
weighted NYSE portfolio. A denotes first difference; Ap is the log return. Data
sample 1927-1988.

1. Vector autoregression

Right-hand variable
Left-hand R2
variable const. d;-1 — psi-1 Ads—1 Adi—2 Ap;.1  Ap;_g p-valueb
Ad; coeff. 20.01 0.038 0.046 0.062 —0.082 0.040 0.038
t-stat. 0.78 0.47 0.25 034 -0.65 0.32 32.0
p-value? (percent) 20.7
Ap; coeff. 78.65 0.225 0.060 —0.086 0.114 —0.090 0.140
t-stat. 2.34 2.11 0.25 -0.36 0.68 -—-0.55 1.2
p-value? (percent) 9.9

2. Variance decomposition

Variance of
Due to Adt Apt Adt - Et—lAdt Apt - Et_ lAPt
‘“Permanent’ d shock 99 43 100 45
“Temporary” p shock 1 57 0 55

3. Univariate autoregression

Left-hand
variable Right-hand variable .
R
Ap; const. Api-1 Api—g Ap;_3 Ap;—4 p-valueb
Coefficient 11.91 0.075 -0.179 0.015 -0.18 .061
t-statistic 3.46 0.57 -1.37 0.12 -1.37 49.7

a. Percent of replications with a coefficient farther from 0, under the null that the coefficient = 0 and d/p
has a unit root (bootstrap).
b. Percent probability value of an F-test for the joint significance of the right-hand variables.

The R? of the dividend growth forecasting regression is lower than
the R? of the return forecasting regression, and the bivariate
return regression has a higher R2? than the univariate return

In postwar data the dividend/price ratio forecasts both returns and dividend
growth more strongly. The ¢-statistics rise from 2.11 to 4.00, and 0.78 to 2.71
respectively. Fama and French [1988b] and Hodrick [1992] also find more statisti-
cally significant forecasts of returns from dividend/price ratios in postwar data.
Given this evidence, the strong a priori reasons to believe the dividend/price ratio is
stationary, and the dangers noted above of pretesting for unit roots, I assume the
dividend/price ratio is stationary and proceed to study the implications of this
assumption.
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where p = E(Ay). Figure II presents log GNP and the Beveridge-
Nelson stochastic trend, constructed from the estimated consump-
tion-GNP VAR of Table I (see the Appendix for construction). This
stochastic trend responds to long-run movements in GNP growth

A. Multivariate
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FiGure II
Beveridge-Nelson GNP Trend and Consumption
The “VAR trend” is the Beveridge-Nelson [1981] trend calculated from the
consumption-GNP VAR (Table I) as GNP plus all expected future above-average

growth in GNP. “CN&S + Mean Ratio” gives log nondurable + services consumption
plus the mean log GNP/consumption ratio. The graph is limited to 1963-1990 for clarity.
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Impulse-Response Functions for Dividends and Prices

Top panel: Response of dividends (d) and prices (p) to one-standard-deviation
shocks in the dividend-price VAR (Table II).

Bottom panel: Response of price to a unit univariate price shock. The
“univariate estimate”’ is based on the regression of returns on past returns, panel 3
of Table IT; the “VAR estimate”’ is based on the dividend-price VAR, panel 1 of Table
IL.

Bars show bootstrap one-standard-error bands.

regression. Dividends look a lot like a random walk, as do returns
when regressed only on lagged returns.!5

The top panel of Figure III presents VAR impulse-response
functions. The pattern is similar to that of the consumption-GNP
impulse-response in Figure I. In response to a dividend shock,
prices and dividends move immediately to their long-run values.
On the other hand, a price shock with no movement in dividends

15. The return forecasting literature has focused on long-horizon returns. One
can infer long-horizon properties from a VAR. (See Hodrick [1992].) The long-
horizon return R2 implied by the VAR in Table II rises to a peak of 0.24 at a
seven-year horizon and then gradually declines back to 0.15 at a twenty-year
horizon. Again, greater predictability occurs in the postwar sample. The variance
decomposition also varies with horizon. Since the dividend shock is permanent, it
gradually accounts for more of the variance of longer-horizon dividend growth and
returns.
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