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Framework: PV identity under objective and subjective
beliefs

▶ Campbell-Shiller PV identity under objective probabilities

pt − dt = const. + Et

∞∑
j=0

ρj∆dt+1+j − Et

∞∑
j=0

ρj rt+1+j

▶ Objective = implied by actual law of motion, discoverable by
econometrician ex-post with in-sample estimation

▶ Campbell-Shiller PV identity under subjective probabilities

pt − dt = const. + Ẽt

∞∑
j=0

ρj∆dt+1+j − Ẽt

∞∑
j=0

ρj rt+1+j

▶ Subjective = can deviate from objective due to parameter
uncertainty and learning, fading memory, behavioral biases, etc.
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Outline: Focus on three broad questions
1. No excess volatility? Cash flow dark matter explanations

▶ Atkeson, Heathcote, and Perri (AHP)

2. Interpretation of valuation ratio variance decompositions
▶ De La O, Han, and Myers (DHM)
▶ AHP

3. How do analysts use observed market prices in constructing
forecasts?
▶ Bordalo et al. (BGLS)
▶ Ben-David and Chinco (BC)

Additional details in write-up:
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Definition of excess volatility

▶ Objective PV identity, rearranged:

pt = const. + dt + Et

∞∑
j=0

ρj∆dt+1+j︸ ︷︷ ︸
changes in pt permanent

− Et

∞∑
j=0

ρj rt+1+j︸ ︷︷ ︸
changes in pt transitory

▶ Change in permanent component: No reversal
▶ Change in transitory component: Subsequent reversal

▶ Definition: Stock prices are excessively volatile if

var

Et

∞∑
j=0

ρj rt+1+j

 > 0
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40+ years of research on return predictability and excess
volatility

Do Stock Prices Move Too Much to be 
Justified by Subsequent Changes in Dividends? 

By ROBERT J. SHILLER* 

A simple model that is commonly used to 
interpret movements in corporate common 
stock. price indexes asserts that real stock 
prices equal the present value of rationally 
expected or optimally forecasted future real 
dividends discounted by a constant real dis- 
count rate. This valuation model (or varia- 
tions on it in which the real discount rate is 
not constant but fairly stable) is often used 
by economists and market analysts alike as a 
plausible model to describe the behavior of 
aggregate market indexes and is viewed as 
providing a reasonable story to tell when 
people ask what accounts for a sudden 
movement in stock price indexes. Such 
movements are then attributed to "new in- 
formation" about future dividends. I will 
refer to this model as the "efficient markets 
model" although it should be recognized that 
this name has also been applied to other 
models. 

It has often been claimed in popular dis- 
cussions that stock price indexes seem too 
"volatile," that is, that the movements in 
stock price indexes could not realistically be 
attributed to any objective new information, 
since movements in the price indexes seem to 
be "too big" relative to actual subsequent 
events. Recently, the notion that financial 
asset prices are too volatile to accord with 
efficient markets has received some econo- 
metric support in papers by Stephen LeRoy 

and Richard Porter on the stock market, and 
by myself on the bond market. 

To illustrate graphically why it seems that 
stock prices are too volatile, I have plotted in 
Figure 1 a stock price index p, with its ex 
post rational counterpart p* (data set 1).' 
The stock price index pt is the real Standard 
and Poor's Composite Stock Price Index (de- 
trended by dividing by a factor proportional 
to the long-run exponential growth path) and 
p* is the present discounted value of the 
actual subsequent real dividends (also as a 
proportion of the same long-run growth fac- 
tor).2 The analogous series for a modified 
Dow Jones Industrial Average appear in Fig- 
ure 2 (data set 2). One is struck by the 
smoothness and stability of the ex post ra- 
tional price series p* when compared with 
the actual price series. This behavior of p* is 
due to the fact that the present value relation 
relates p* to a long-weighted moving average 
of dividends (with weights corresponding to 
discount factors) and moving averages tend 
to smooth the series averaged. Moreover, 
while real dividends did vary over this sam- 
ple period, they did not vary long enough or 
far enough to cause major movements in p*. 
For example, while one normally thinks of 
the Great Depression as a time when busi- 
ness was bad, real dividends were substan- 
tially below their long - run exponential 
growth path (i.e., 10-25 percent below the 

*Associate professor, University of Pennsylvania, and 
research associate, National Bureau of Economic Re- 
search. I am grateful to Christine Amsler for research 
assistance, and to her as well as Benjamin Friedman, 
Irwin Friend, Sanford Grossman, Stephen LeRoy, 
Stephen Ross, and Jeremy Siegel for helpful comments. 
This research was supported by the National Bureau of 
Economic Research as part of the Research Project on 
the Changing Roles of Debt and Equity in Financing 
U.S. Capital Formation sponsored by the American 
Council of Life Insurance and by the National Science 
Foundation under grant SOC-7907561. The views 
expressed here are solely my own and do not necessarily 
represent the views of the supporting agencies. 

'The stock price index may look unfamiliar because 
it is deflated by a price index, expressed as a proportion 
of the long-run growth path and only January figures 
are shown. One might note, for example, that the stock 
market decline of 1929-32 looks smaller than the recent 
decline. In real terms, it was. The January figures also 
miss both the 1929 peak and 1932 trough. 

2The price and dividend series as a proportion of the 
long-run growth path are defined below at the beginning 
of Section I. Assumptions about public knowledge or 
lack of knowledge of the long-run growth path are 
important, as shall be discussed below. The series p* is 
computed subject to an assumption about dividends 
after 1978. See text and Figure 3 below. 
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DIVIDEND YIELDS AND EXPECTED STOCK RETURNS* 

Eugene F. FAMA and Kenneth R. FRENCH 
University of Chicago, Chicago, I L 60637, USA 

Received August 1987, final version received March 1988 

The power of dividend yields to forecast stock returns, measured by regression R2, increases with 
the return horizon. We offer a two-part explanation. (1) High autocorrelation causes the variance 
of expected returns to grow faster than the return horizon. (2) The growth of the variance of 
unexpected returns with the return horizon is attenuated by a discount-rate effect - shocks to 
expected returns generate opposite shocks to current prices. We estimate that, on average, the 
future price increases implied by higher expected returns are just offset by the decline in the 
current price. Thus, time-varying expected returns generate 'temporary' components of prices. 

1. Introduction 

There is much evidence that stock returns are predictable. The common 
conclusion, usually from tests on monthly data, is that the predictable compo-
nent of returns, or equivalently, the variation through time of expected 
returns, is a small fraction (usually less than 3%) of return variances. See, for 
example, Fama and Schwert (1977), Fama (1981), Keirn and Stambaugh 
(1986), and French, Schwert, and Stambaugh (1987). Recently, however, Fama 
and French (1987a) find that portfolio returns for holding periods beyond a 
year have strong negative autocorrelation. They show that under some as-
sumptions about the nature of the price process, the autocorrelations imply 
that time-varying expected returns explain 25-40% of three- to five-year return 
variances. Using variance-ratio tests, Poterba and Summers (1987) also esti-
mate that long-horizon stock returns have large predictable components. 

Univariate tests on long-horizon returns are imprecise. Although their point 
estimates suggest strong predictability, Poterba and Summers (1987) cannot 
reject the hypothesis that stock prices are random walks, even with variance 
ratios estimated on returns from 1871 to 1985. Fama and French (1987a) find 
reliable negative autocorrelation in tests on long-horizon returns for the 

*This research is supported by the National Science Foundation (Fama), the Center for 
Research in Security Prices (French), and Batterymarch Financial Management (French). We have 
had helpful comments from David Booth, Nai-fu Chen, John Cochrane, Bradford Cornell, 
Michael Hemler, Merton Miller, Kevin Murphy, Rex Sinquefield, Robert Stambaugh, and 
especially the editor, G. William Schwert, and the referee, James Poterba. 

0304-405Xj88j$3.50©1988, Elsevier Science Publishers B.V. (North-Holland) 
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But once every few years, a cash flow dark matter story...

THE 

QUARTERLY JOURNAL 
OF ECONOMICS 

Vol. CVIII May 1993 Issue 2 

WHY DOES THE STOCK MARKET FLUCTUATE?* 

ROBERT B. BARsKY AND J. BRADFORD DE LONG 

Major long-run swings in the U. S. stock market over the past century are 
broadly consistent with a model driven by changes in current and expected future 
dividends in which investors must estimate the time-varying long-run dividend 
growth rate. Such an estimated long-run growth rate resembles a long distributed 
lag on past dividend growth, and is highly correlated with the level of dividends. 
Prices therefore respond more than proportionately to long-run movements in 
dividends. The time-varying component of dividend growth need not be detectable 
in the dividend data for it to have large effects on stock prices. 

I. INTRODUCTION 

The prevailing model of asset pricing is the efficient markets 
present-value model, which implies that stock market fluctuations 
reflect revisions in expected future cash flows or discount rates.1 
However, the work of Shiller [1981], LeRoy and Porter [1981], and 
many others2 appears to provide strong evidence against this model 
as applied to American broad stock market indices over the past 
century. Volatility in stock market averages is not matched by 
volatility in the present value of dividends paid ex post, for the 
realized present value of dividends is close to being a smooth trend. 

*We would like to thank George Bulkley, Martin Evans, James Hamilton, 
Bruce Lehmann, Gregory Mankiw, David Romer, Robert Shiller, Andrei Shleifer, 
Lawrence Summers, Robert Waldmann, many seminar participants, and referees of 
this Journal for helpful discussions and their very valuable comments. We also 
thank the NBER for financial support. 

1. This corresponds to Kleidon's [1986] benchmark case, in which log divi- 
dends follow a random walk. This relative success of a constant price-dividend ratio 
model as a first approximation is a central point stressed in Mankiw, Romer, and 
Shapiro [ 1985, 199 1]. 

2. Of whom Mankiw, Romer, and Shapiro [1985, 1991]; Campbell and Shiller 
(see Shiller [1989]); and Flavin [1983] have perhaps been the most influential. For 
good surveys see West [1988] and LeRoy [1989]. 

? 1993 by the President and Fellows of Harvard College and the Massachusetts Institute of 
Technology. 
The Quarterly Journal of Economics, May 1993 

RICHARD T. ELY LECTURE

Struggling to Understand the Stock Market

By ROBERT E. HALL*

Economists are as perplexed as anyone by the
behavior of the stock market. Figure 1 shows a
broad measure of stock-market value in relation
to GDP from 1947 through 2000. In addition to
saw-tooth movements including the contraction
in late 2000, the value of the stock market has
large, low-frequency swings, moving upward
from 1950 to 1965, then downward to 1982, and
upward until early 2000.
I entertain the hypothesis that these large

movements are the result of rational (if not
accurate) appraisal of the cash likely to be re-
ceived by shareholders in the future. The hy-
pothesis receives some support from work by
financial economists showing that irrational
markets create profit opportunities for active
traders and that passive traders consistently earn
higher returns. Most of my discussion will be
complementary to the work of financial econo-
mists—I will look at the fundamentals underly-
ing stock-market values.
The lecture considers three potential contrib-

utors to the big movements shown in Figure 1:

(i) changes in the value of debt claims;
(ii) changes in the value of the plant and

equipment that corporations own;
(iii) changes in the value of intangibles owned

by corporations and in the value of claims
of stakeholders who are not securities
holders.

I correct Figure 1 by adding data on the market
value of debt and find that most of the large

swings remain. I find that movements of the
stock of plant and equipment are also of little
help in understanding the big swings. Changes
in the inferred values of intangibles and stake-
holder claims account for the great bulk of the
large movements of stock-market values. I ex-
amine corporate cash flows to seek confirmation
that intangibles are either contributing to value
or diminishing it. My conclusion is tentatively
in favor of the intangibles/stakeholders hypoth-
esis, because cash flows move in a way that is
consistent with securities values but depart tre-
mendously from the likely movements of the
earnings of hard assets alone.
A rational stock market measures the value of

the property owned by corporations. Some
types of corporate property, especially the types
held by high-tech companies, have values that
are exquisitely sensitive to the future growth of
the cash they generate. Both the high value of
these types of property and the volatility of the
value are consistent with the present-value
model.
I reject market irrationality in favor of the

hypothesis that the financial claims on firms
command values approximately equal to the
discounted expected future returns. The stock
market’s movements are generally consistent
with rational behavior by investors. There is no
need to invoke fads, animal spirits, or irrational
exuberance to understand the movements
shown in Figure 1. Instead, the key concepts are
intangibles and their valuation based on the
level and especially the growth of their cash
flows.

I. Rational Markets

It is convenient to think about financial mar-
kets in a simple economy where transactions
occur in one period in anticipation of random
events that take place in the second period.
Suppose that there is a finite number of possible

* Hoover Institution, Stanford University, Stanford, CA
94305; also, Department of Economics, Stanford Univer-
sity, and National Bureau of Economic Research. This
research was supported by the National Science Foundation
under grant SOC SBR-9730341 and is part of the research
program on Economic Fluctuations and Growth of the
NBER. I am grateful to John Cochrane, Hanno Lustig, and
Susan Woodward for helpful discussions.
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THE 1929 STOCK MARKET: IRVING FISHER WAS RIGHT∗

BY ELLEN R. MCGRATTAN AND EDWARD C. PRESCOTT1

Federal Reserve Bank of Minneapolis and University of Minnesota, USA;
Arizona State University and Federal Reserve Bank of Minneapolis, USA

Many stock market analysts think that in 1929, at the time of the crash, stocks
were overvalued. Irving Fisher argued just before the crash that fundamentals
were strong and the stock market was undervalued. In this article, we use growth
theory to estimate the fundamental value of corporate equity and compare it to
actual stock valuations. Our estimate is based on values of productive corporate
capital, both tangible and intangible, and tax rates on corporate income and
distributions. The evidence strongly suggests that Fisher was right. Even at the
1929 peak, stocks were undervalued relative to the prediction of theory.

1. INTRODUCTION

“Fisher Says Prices of Stocks Are Low,” said a headline in the New York Times
on October 22, 1929, referring to economist Irving Fisher. Two days later, the stock
market crashed, and by the end of November the New York Stock Exchange was
down 30% from its peak. Fisher had based his statement on strong earnings re-
ports, few industrial disputes, and evidence of high investment in research and
development (R&D) and in other intangible capital. But, since market prices fell
dramatically so soon after Fisher’s statement, most analysts and economic histo-
rians concluded that Fisher was wrong: in October 1929 stocks were overvalued.

In this article, we use modern growth theory to evaluate this conclusion. When
stocks of corporations are correctly priced, this theory says, their market value
should equal the value of corporations’ productive assets, what we will call the

∗ Manuscript received May 2003; revised December 2003.
1 We thank two anonymous referees, the editor, and seminar participants at the Bank of Portugal,

the Federal Reserve Bank of Chicago, the SED, MIT, the University of Michigan, the University
of Kansas, and the Federal Reserve Bank of Kansas City for their helpful comments. We especially
thank Kent Daniel and Lee Ohanian for comments on an earlier draft. We also thank the National
Science Foundation for financial support. The views expressed herein are those of the authors and not
necessarily those of the Federal Reserve Bank of Minneapolis or the Federal Reserve System. Please
address correspondence to: Edward C. Prescott, Research Department, Federal Reserve Bank of
Minneapolis, 90 Hennepin Avenue, P.O. Box 291, Minneapolis, MN 55480-0291. Phone: 612-204-6455.
E-mail: edward.prescott@asu.edu.
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There is No Excess Volatility Puzzle∗

Andrew Atkeson Jonathan Heathcote Fabrizio Perri
UCLA Federal Reserve Bank of Minneapolis

May 2024

Abstract

We present two valuation models that we use to account for the annual data on price
per share and dividends per share for the CRSP Value-Weighted Index from 1929-2023.
We show that it is a simple matter to account for these data based purely on a model
of variation in the expected ratio of dividends per share to aggregate consumption
over time under two conditions. First, investors must receive news shocks regarding
the expected ratio of dividends per share to aggregate consumption in the long run.
Second, the discount rate used to evaluate the impact of this news on the current price
per share must be low. We argue that both of these conditions are likely satisfied
in the data. Because our valuation model reproduces the data on price per share
and dividends per share exactly over this long time period, it also reproduces realized
values of returns, dividend growth, the dividend-price ratio, and all Campbell-Shiller-
style regression results involving these variables. Thus, we conclude that the answer to
Shiller (1981)’s question “Do stock prices move too much to be justified by subsequent
movements in dividends?” is No.

∗The views expressed herein are those of the authors and not necessarily those of the Federal Reserve
Bank of Minneapolis or the Federal Reserve System. We would like to thank Ellen McGrattan, Moto Yogo,
Stavros Panageas, Yueran Ma, Andrea Eisfeldt, Stijn Van Nieuwerburgh, Zhengyang Jiang, Dan Greenwald,
Sydney Ludvigson, and Martin Lettau for many helpful conversations on this topic.
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AHP: Setup

▶ AHP define, for CRSP value-weighted index

Dt

Ct
=

Dividends per share

Aggregate PCE

and
Pt

Ct
=

Price per share

Aggregate PCE

▶ Annual data
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AHP’s key point: Stock market valuation reflects variation
in long-run expected D/C

▶ D/C has persistent variation

Dt+1

Ct+1
− Xt = ψ

(
Dt

Ct
− Xt

)
+ σDεD,t+1

around random-walk endpoint

Xt+1 = Xt + σX εX ,t+1

▶ In a constant expected return model, this implies

Pt

Ct
= γD

(
Dt

Ct
− Xt

)
+ γXXt + ϕ

▶ AHP extract Xt as

X̂t =
1

γX − γD

(
Pt

Ct
− γD

Dt

Ct
− ϕ

)
which yields X̂t = Xt .
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AHP’s story: P/C varies largely because of permanent

shifts in D/C captured by X̂t

1920 1940 1960 1980 2000 2020 2040
-1

-0.5

0

0.5

1

1.5

2
Pt=Ct

.D(Dt=Ct ! bXt)

.X bXt

?

but does the extracted X̂t really capture shifts in expected future
D/C?
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Main piece of evidence reported in the paper meant to

support notion that X̂t captures expected future D/C

▶ AHP suggest that the β coefficient in regression

Dt+h

Ct+h
− Dt

Ct
= a+ β

(
X̂t −

Dt

Ct

)
+ et+h

captures predictability of D/C with extracted X̂t .

▶ Model implication: β → 1 for large h
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Main piece of evidence reported in the paper meant to

support notion that X̂t captures expected future D/C

0 5 10 15
horizon h

-0.2
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Dt+h

Ct+h
! Dt

Ct
on bXt !

Dt

Ct

expected = 1! Ah
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But, is it current D/C or X̂t that forecasts future D/C?

▶ AHP suggest that the β coefficient in regression

Dt+h

Ct+h
− Dt

Ct
= a+ β

(
X̂t −

Dt

Ct

)
+ et+h

captures predictability of D/C with extracted X̂t .

▶ Is it D/C or X̂t that forecasts future D/C? Break up
regression as

Dt+h

Ct+h
− Dt

Ct
= a+ βx X̂t + βDC

(
−Dt

Ct

)
+ et+h

and check: Is βx = βDC = β = theory-implied value?
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High X̂t does not forecast high future D/C !

0 5 10 15
horizon h

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

sl
o
p
e

co
e/

ci
en

t
-

h

Dt+h

Ct+h
! Dt

Ct
on bXt

Dt+h

Ct+h
! Dt

Ct
on !Dt

Ct

expected = 1! Ah

X̂t even relates to future D/C in the wrong direction!
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X̂t is unrelated to future long-run average D/C

1920 1940 1960 1980 2000 2020
0.005

0.01

0.015

0.02

0.025

0.03

0.035 bXt

10yr avg future D=C

Correlation = -0.2617
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Alternative model consistent with X̂t not predicting D/C
▶ Highly persistent but stationary D/C with constant X

Dt+1

Ct+1
− X = ψ

(
Dt

Ct
− X

)
+ σDεD,t+1

▶ And now valuation with time-varying expected returns ϕt

Pt

Ct
= γD

(
Dt

Ct
− X

)
+ γXX + ϕt

▶ Same calculation of X̂t as before

X̂t =
1

γX − γD

(
Pt

Ct
− γD

Dt

Ct
− ϕ

)
now yields

X̂t = X + ϕt − ϕ

i.e., in this alternative model X̂t perfectly isolates
time-variation in expected returns!
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Consistent with alternative model, and inconsistent with

AHP’s, X̂t is very strongly related to future returns

1920 1940 1960 1980 2000 2020
0.008

0.01

0.012

0.014

0.016

0.018

0.02
Xt

0.02 - 0.05 # 10yr avg future returns)

Correlation = 0.70
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X̂t predicts future returns much better than Pt/Dt

Rt+1 Rt+2 Rt+3 Rt+4 Rt+5

Panel A: Return prediction with Pt/Dt

100× coeff. -0.27 -0.24 -0.20 -0.17 -0.16
(t-stat.) (-1.98) (-1.69) (-1.25) (-1.23) (-1.19)
R2 0.03 0.02 0.01 0.01 0.00

Panel B: Return prediction with X̂t

coeff. -33.20 -29.00 -19.66 -15.18 -16.04
(t-stat.) (-3.86) (-3.22) (-2.26) (-1.50) (-1.68)
R2 0.13 0.10 0.04 0.02 0.03
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Log-linear version of alternative model with constant
long-run mean of D/C

▶ Log dividend-consumption ratio dynamics,
dt − ct = log(Dt/Ct),

dt+1 − ct+1 − x = ψ(dt − ct − x) + σdεd ,t+1

and
∆ct+1 = g + σcεc,t+1

▶ Implies

∆dt+1 = −(1− ψ)(dt − ct − x) + g + σdεd ,t+1 + σcεc,t+1

and
Et∆dt+j = −ψj−1(1− ψ)(dt − ct − x) + g
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Isolating expected return variation

▶ Applying Campbell-Shiller PV identity

pt − dt = const.−
(

1− ψ

1− ψρ

)
(dt − ct)︸ ︷︷ ︸

Expected dividend growth

−Et

∞∑
j=0

ρj rt+1+j

▶ We can remove the expected dividend growth component and
perfectly isolate time-variation in expected returns:

x̂t = pt − dt +

(
1− ψ

1− ψρ

)
(dt − ct)

= const.− Et

∞∑
j=0

ρj rt+1+j

.
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x̂t and future dividend growth
∑9

j=0 ρ
j∆dt+1+j

-1
-.5

0
.5

1

1920 1940 1960 1980 2000 2020
year

Future dividend growth component of p-d x_t

Correlation = 0.00
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x̂t and negative future returns −
∑9

j=0 ρ
jrt+1+j

-1
-.5

0
.5

1

1920 1940 1960 1980 2000 2020
year

Future return component of p-d x_t

Correlation = 0.86
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Predictive regression evidence (annual data)

rt+1 rt+2 rt+3 rt+4 rt+5

pt − dt -0.083 -0.101 -0.064 -0.065 -0.075
(t-stat.) (-1.92) (-2.43) (-1.48) (-1.54) (-1.78)

R2 0.04 0.06 0.02 0.03 0.04
#Obs. 92 91 90 89 88

rt+1 rt+2 rt+3 rt+4 rt+5

x̂ -0.192 -0.178 -0.095 -0.128 -0.131
(t-stat.) (-3.27) (-3.05) (-1.54) (-2.13) (-2.16)

R2 0.11 0.09 0.03 0.05 0.05
#Obs. 92 91 90 89 88
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Why is x̂ a better return predictor than pt − dt? Because
dt − ct predicts dividend growth

pt − dt = const.−
(

1− ψ

1− ψρ

)
(dt − ct)︸ ︷︷ ︸

Expected dividend growth

−Et

∞∑
j=0

ρj rt+1+j

∆dt+1 ∆dt+2 ∆dt+3 ∆dt+4 ∆dt+5

dt − ct -0.077 -0.069 -0.023 0.001 0.003
(t-stat.) (-2.86) (-2.58) (-0.97) (0.05) (0.13)

R2 0.08 0.07 0.01 0.00 0.00
#Obs. 92 91 90 89 88

▶ Why does dt − ct predict ∆dt+j? Possibly: Entry of firms
with low current dividends and high expected dividend growth
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Bottom line on AHP: Aligning paper title with empirical

evidence that X̂t predicts returns, not cash flows

NBER WORKING PAPER SERIES

THERE IS NO EXCESS VOLATILITY PUZZLE

Andrew Atkeson
Jonathan Heathcote

Fabrizio Perri

Working Paper 32481
http://www.nber.org/papers/w32481

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue

Cambridge, MA 02138
May 2024

The views expressed herein are those of the authors and not necessarily those of the Federal 
Reserve Bank of Minneapolis, the Federal Reserve System, or the National Bureau of Economic 
Research. We would like to thank Ellen McGrattan, Moto Yogo, Stavros Panageas, Yueran Ma, 
Andrea Eisfeldt, Stijn Van Nieuwerburgh, Zhengyang Jiang, Dan Greenwald, Sydney Ludvigson, 
and Martin Lettau for many helpful conversations on this topic.

NBER working papers are circulated for discussion and comment purposes. They have not been 
peer-reviewed or been subject to the review by the NBER Board of Directors that accompanies 
official NBER publications.

© 2024 by Andrew Atkeson, Jonathan Heathcote, and Fabrizio Perri. All rights reserved. Short 
sections of text, not to exceed two paragraphs, may be quoted without explicit permission 
provided that full credit, including © notice, is given to the source.

STRONGER EVIDENCE OF THE 
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Outline
1. No excess volatility? Cash flow dark matter explanations

▶ Atkeson, Heathcote, and Perri (AHP)

2. Interpretation of valuation ratio variance decompositions
▶ De La O, Han, and Myers (DHM)
▶ AHP

3. How do analysts use observed market prices in constructing
forecasts?
▶ Bordalo et al. (BGLS)
▶ Ben-David and Chinco (BC)

Additional details in write-up:
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How should we measure excess volatility?

▶ Popular approach for assessing excess volatility: variance
decompositions of valuation ratios pt − zt
▶ E.g., zt = dt (log dividends), zt = et (log earnings), zt = bt

(log book equity) , ...

▶ Motivation for focus on decomposition of var (pt − zt) rather
than var (rt+1 − Etrt+1): How much does expected return
variation matter for price levels?

▶ Conflicting messages depending on specification choices
▶ PV identity based on P/E (DHM) vs. P/B (Cohen et al. 2003,

2009)
▶ PV identity per-share (Campbell-Shiller) vs. in aggregate

(Larrain and Yogo 2008)

▶ My take: Variance decompositions of valuation ratios not well
suited for assessing excess volatility
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Back to my definition of excess volatility
▶ Objective PV identity, rearranged:

pt = const. + dt + Et

∞∑
j=0

ρj∆dt+1+j︸ ︷︷ ︸
changes in pt permanent

− Et

∞∑
j=0

ρj rt+1+j︸ ︷︷ ︸
changes in pt transitory

▶ Fixing conditioning information, variance of the transitory
component of stock prices

Vr = var

Et

∞∑
j=0

ρj rt+1+j

 > 0

is completely pinned down, does not depend on choice of z .

▶ Meaningful interpretation without further scaling or putting in
relation to other variance
▶ 1 S.D. move in transitory component (w/ c.f. fixed) of price is

≈ 100×
√
Vr percent
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Variance decomposition of valuation ratios sensitive to
choice of z

▶ Take CS PV identity and add dt − zt on both sides

pt − zt = const.+dt − zt +Et

∞∑
j=0

ρj∆dt+1+j −Et

∞∑
j=0

ρj rt+1+j

▶ Even with conditioning information fixed, the variance share

var
(
Et

∑∞
j=0 ρ

j rt+1+j

)
var (pt − zt)

is not invariant to z because denominator depends on
var (dt − zt) and cov (dt − zt , other terms on RHS)

▶ Example: Pick noise variance in zt = dt + noise to make
variance share of expected returns arbitrarily small
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Example: DHM
▶ Assume dt ≈ const. + et , so CS PV identity becomes

pt − et = const. + Et

∞∑
j=0

ρj∆et+1+j − Et

∞∑
j=0

ρj rt+1+j

▶ Add et − bt on both sides to get Cohen et al. (2003, 2009)
PV identity

pt−bt = const.+ et − bt + Et

∞∑
j=0

ρj∆et+1+j︸ ︷︷ ︸
can be expressed as future log ROE

−Et

∞∑
j=0

ρj rt+1+j

▶ DHM correctly point out that et − bt adds profitability
variation that lowers the variance share of expected returns

▶ But there is an unambiguous answer to “price is right
question”: var (Et

∑∞
j=0 ρ

j rt+1+j) is the same in both cases
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Example: DHM

▶ From VAR estimated on panel of 5 value/growth buy-and-hold
portfolios that includes both p − e and p − b as predictors:

Covariance of p − z with
p − z e − z Et

∑
ρj∆e −Et

∑
ρj r

(1) (2) (3) (4) (4)/(1)

z = e 0.071 n/a 0.017 0.055 0.775

z = b 0.196 0.093 0.020 0.088 0.449

▶ Irrespective of z , var (Et
∑∞

j=0 ρ
j rt+1+j)

1
2 = 0.209 tells us that

1 S.D. move in transitory component of price is about 20.9%.
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Example: Larrain and Yogo (2008)
▶ With per-share net payout Yt > 0, log of aggregate payout

ratio PtQt/(YtQt−1) has PV identity

pt−yt+∆qt = const.+Et

∞∑
j=0

ρj(∆yt+1+j+∆qt+j)−Et

∞∑
j=0

ρj rt+1+j

▶ Here, typically

var
(
Et

∑∞
j=0 ρ

j rt+1+j

)
var (pt − yt +∆qt)

<
var

(
Et

∑∞
j=0 ρ

j rt+1+j

)
var (pt − dt)

▶ But with the same conditioning information

var
(
Et

∑∞
j=0 ρ

j rt+1+j

)
is the same for both version of PV

identity!

▶ So per-share and aggregate PV identity yield the same answer
about magnitude of transitory price component
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Bottom line: Excess volatility assessment is invariant to
choice of valuation ratio or form of PV identity

▶ Valuation ratio variance decompositions sensitive to choice of
▶ Denominator variable
▶ Aggregate or per-share formulation of PV identity

▶ But variance of transitory price component

var

Et

∞∑
j=0

ρj rt+1+j


only depends on set conditioning information, not on the
valuation ratio used in PV identity.

▶ Seemingly disparate answers in the literature because of focus
on valuation ratios
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NB: Some valuation ratios can be better than others in
isolating expected return variation

▶ If cov
(
dt − zt ,Et

∑∞
j=0 ρ

j∆dt+1+j

)
sufficiently negative,

then

pt − zt = const.+dt − zt +Et

∞∑
j=0

ρj∆dt+1+j −Et

∞∑
j=0

ρj rt+1+j

then pt − zt is a better signal of expected returns than pt − dt .

▶ Examples, as just discussed:

▶ AHP: zt = dt −
(

1−ψ
1−ψρ

)
(dt − ct)

▶ DHM: zt = et instead of zt = bt
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Do short- or long-run cash flow growth expectations
explain asset price movements?

▶ CS PV identity under subjective probabilities

pt − dt = const. + Ẽt

∞∑
j=0

ρj∆dt+1+j − Ẽt

∞∑
j=0

ρj rt+1+j

▶ Analysts earnings forecasts as cash flow expectations proxy

▶ Seemingly conflicting results in the literature
▶ De La O and Myers (2021): Short-term growth expectations

(STG) explain large share of variation in pt − et
▶ Nagel and Xu (2022), Bordalo et al. (2024): Long-term

growth expectations (LTG) explain much of the valuation
cycles and return predictability

34 / 46



Seemingly large role of STG in variance decomposition is
an artifact of a noisy earnings measure

▶ Two pt − et ratios with different definitions of et
▶ De La O and Myers (2021): before extraordinary items
▶ DHM: before extraordinary items, special items, nonrec. taxes

▶ Share of var (pt − et) attributed to STG variation:

cov (pt−et ,Ẽt∆et+1)
var (pt−et)

De La O and Myers (2021) definition 52%

DHM definition 16%

(CRSP vw. index, 1985 - 2023, annual, end of June prices and forecasts)

▶ Sharp fall in et and sharp rise in both pt − et and Ẽtet+1 − et
during recessions unless special items are excluded
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Outline
1. No excess volatility? Cash flow dark matter explanations

▶ Atkeson, Heathcote, and Perri (AHP)

2. Interpretation of valuation ratio variance decompositions
▶ De La O, Han, and Myers (DHM)
▶ AHP

3. How do analysts use observed market prices in constructing
forecasts?
▶ Bordalo et al. (BGLS)
▶ Ben-David and Chinco (BC)

Additional details in write-up:
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Do analysts infer expected earnings growth from prices?
▶ Suppose analysts work with constant discount rate and back

out Ẽt∆dt+1+j that fit pt − dt

pt − dt = const. + Ẽt

∞∑
j=0

ρj∆dt+1+j

▶ Concern: If investors price stocks with time-varying risk
premia and constant Et∆dt+1+j

pt − dt = const.− Et

∞∑
j=0

ρj rt+1+j

then analysts’ “cash-flow expectations” actually capture risk
premia:

Ẽt

∞∑
j=0

ρj∆dt+1+j = Et

∞∑
j=0

ρj rt+1+j
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BGLS facts: Suggestive, but not conclusive about
inferred-from-prices story

▶ Changes in LTG explained by past earnings growth not just
contemporaneous returns
▶ If risk premia covary with past earnings growth:

observationally equivalent

▶ LTG predicts returns controlling for valuation ratios
▶ If STG varies predictably, this distorts pt − dt as signal about

expected returns, and LTG helps capture the risk premium
component: observationally equivalent

▶ Return predictors predict analysts’ forecast error
▶ also true if analyst cash flow expectations contaminated by risk

premia: observationally equivalent

▶ Probably a theorem: This question cannot be settled with
data on valuation ratios, returns, analyst consensus forecasts,
and earnings alone

38 / 46



How can one disentangle the stories?

▶ Exploit exogenous shocks to prices that are not cash flow
news
▶ Chaudhry (2024): Flow- & benchmark-induced price changes

cause changes in analyst LTG expectations in cross-section
▶ NB: is also consistent cash flow beliefs influenced by

extrapolation from returns (e.g., Jin and Sui 2022)

▶ Examine analyst disagreement: Substantial disagreement
about LTG difficult to reconcile with backed-out-from prices
story

▶ Examine analyst disagreement about valuation inputs:
▶ Decaire, Wittry, Sosyura (2024): for analysts that use DCF,

substantial between-analyst variation in WACC, but WACC not
negatively correlated with growth expectations
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How can one disentangle the stories?
▶ Examine analysts’ stock recommendations: If analysts simply

backed out LTG from current price, difficult to explain why
LTG correlated with view that current price is not right:

Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

Bradshaw (2004)

▶ Examine’ price reactions to stock recommendations: If
analysts simply backed out LTG from current price, difficult to
explain why analyst stock recommendation announcements
generate stronger price reaction when accompanied by LTG
forecasts (Jung, Shane, and Yang 2012)

40 / 46



BC: Analyst target price forecasts based on mechanical
trailing multiples valuation?

▶ Nothing necessarily wrong with multiplies valuation,

P̂t = Ẽt [Et+1]

(
1

r − g

)
︸ ︷︷ ︸
multiple

,

if multiple reflects forward-looking assessment of r − g

▶ BC argue target price obtained mostly mechanically as

P̂t = Ẽt [Et+1]× trailing
P

E

▶ However, if investors and analysts partly share same beliefs
about LTG, there can be a high correlation between analyst’s
multiple and trailing realized multiple, even if analysts are
forward-looking
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Do these examples really show absence of forward-looking
reasoning?

▶ (Chico’s FAS) Multiple used > current multiple > trailing
multiple, yet BC write: “There is nothing forward-looking
about his choice of a 20× P/E ratio.”

(a) Top of first page

(b) Methods section

Figure 7. Coverage-initiation report about Chico’s FAS, which was published on
May 4th 2015 by RBC Capital Markets. The lead analyst on this report was Brian
Tunick, a member of Institutional Investor magazine’s All-American team.

22

▶ (Coca Cola) An example with explicit forward-looking
justification for sticking to recent realized multiple

(a) Top of first page

(b) Methods section

Figure 5. Earning report about Coca-Cola, which was published on December
19th 2019 by JP Morgan. The lead analyst on this report was Andrea Teixeira.

of sample) in our sample involve companies that went public within the previ-
ous three years. These firms have little historical data. Moreover, many firms
start out with negative earnings. Both these considerations make it di�cult for
analysts to apply the formula E[EPS] ⇥ TrailingPE.

We only look at reports written by analysts that can be matched to IBES.
This is a meaningful restriction. For example, IBES does not include data on Ed
Hyman, head of Evercore ISI’s economic research team and the single most-
capped analyst on Institutional Investor magazine’s All-American team.

To check the quality of our data, we downloaded the entire time-series of
reports from Investext for a subset of analyst-firm pairs. For example, Figure 5
shows the first page and methods section from an October 2019 report written
by Andrea Teixeira about Coca-Cola (KO). The red lines in the top two panels of

18
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View that analysts mechanically use trailing P/E seems
too simplistic

▶ Correlation of implied and trailing P/E far from perfect

Dep variable: ImpliedPE0
<,B

(1) (2) (3) (4)
TrailingPE<,B 0.58††† 0.43††† 0.58††† 0.52†††

(0.01) (0.01) (0.01) (0.01)
Firm FE Y

Analyst FE Y
Month FE Y

Adj. '2 54.5% 67.7% 55.8% 61.5%
# Obs 1,646,279 1,646,207 1,646,279 1,646,077

Table 11. Each column reports the results of a separate regression of the form
found in Equation (19). All regressions use the same underlying panel data set.
Each panel represents a sequence of price targets and earnings forecasts made
by analyst 0 about firm < prior to target date (g + 1). We study the time window
between 18 and 6 months prior to the end of a firm’s fiscal year. We do not report
the intercept or fixed-e�ect coe�cients. Numbers in parentheses are standard
errors clustered three ways by firm, analyst, and month. Sample: 2003 to 2022.

simple formula is the standard starting point for their analysis. Our line is
flatter than one because analysts are more likely to deviate toward the mean
when a company’s trailing P/E is extreme in either direction.

Second, analysts often set price targets based on round P/E ratios. Notice all
the spikes in the left panel of Figure 17, showing the cross-sectional distribution
of ImpliedPE0

<,B. When a company’s current price is 19.9⇥ its earnings over the
past twelve months, an analyst will likely set a target price using a P/E ratio of
20⇥. The same thing is true when a firm has a trailing P/E of 20.1⇥.

Third, not every analyst calculates a firm’s trailing P/E in the same way.
The TrailingPE<,B variable in our regressions corresponds to the firm’s P/E ratio
over the past twelve months. But some analysts use a longer trailing window.
For example, we saw in Figure 2 that Chris Horvers used a three-year trailing
average P/E to set his price target for Home Depot in October 2019.

Figure 19 shows what happens when we regress an analyst’s implied P/E on
the company’s realized P/E in each of the last 20 quarters

ImpliedPE0
<,? ⇠ [̂ +

20’
✓=1

\̂✓ · QuarterlyPE<,?�✓ (20)

54

▶ What magnitude of correlation proves it’s mechanical reliance
on trailing P/E rather beliefs about LTG partly shared with
investors?

▶ More interesting: What explains the rest of the variation not
explained by trailing P/E?

43 / 46



Hints from earlier literature: LTG matters

▶ PEG ratio-based target price

P̂PEG ,t =
Ẽt [Et+1]

LTGt

▶ P̂PEG ,t/Pt highly correlated with Target price/Pt :

Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

Bradshaw (2002). TPPE1 and TPPE2 apply industry PE ratios to forward earnings. TPPEG1 and TPPEG2 are based

on P̂PEG,t with one- or two-year forward earnings.
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Hints from earlier literature: LTG matters

▶ Forward E/target price - industry forward E/P correlates with
earnings growth expectations:

Table 3. Results of tests of Hypotheses 1 and 1a.

EPS1,it

P̂t+1,it

( ) premium

= a+ b1LTGind adj
it + b2Gind adj

2,it + b3LEV ind adj
it + b4VOLind adj

it + b5Sizeind adj
it + b6BM ind adj

it + b7Betaind adj
it + b8DY ind adj

it + b9GMind adj
it + b10AGind adj

sales,it + b11Earnind adj
vol,it + 1it (4)

Panel A: Estimates of Equation (4) using the pooled sample

Model Pred. sign 1 2 3 4 5 6

Intercept ? 0.003
(1.25)

0.001
(0.23)

0.001
(0.25)

0.004∗

(1.63)
0.004

(1.48)
0.004∗∗

(2.02)
LTGind_adj 2 20.255∗∗∗

(237.69)
20.191∗∗∗

(232.32)
20.144∗∗∗

(226.70)
20.187∗∗∗

(228.88)
20.141∗∗∗

(223.25)
G2

ind_adj 2 20.162∗∗∗

(256.88)
20.144∗∗∗

(254.31)
20.145∗∗∗

(254.28)
20.149∗∗∗

(251.43)
20.150∗∗∗

(248.76)
LEV ind_adj + 0.188∗∗∗

(23.29)
0.184∗∗∗

(20.53)
VOLind_adj + 20.038∗∗∗

(22.97)
20.043∗∗∗

(22.95)
BMind_adj + 0.141∗∗∗

(24.31)
0.138∗∗∗

(20.48)
Sizeind_adj 2 0.045∗∗

(2.27)
0.052∗∗

(2.33)
Betaind_adj ? 20.001

(20.21)
0.007

(1.15)
DY ind_adj + 0.015∗∗∗

(6.07)
0.014∗∗∗

(4.85)
GM ind_adj 2 20.073

(28.16)
20.011

(21.16)
AGind adj

sales 2 20.019
(27.29)

20.004
(21.52)

Earnind adj
vol + 20.002

(20.55)
0.011∗∗∗

(2.71)
n 39,428 39,428 39,428 39,428 35,300 32,028
Adj. R2 12% 22% 29% 35% 29% 35%

122
Y.Yin

et
al.

Table 3. Results of tests of Hypotheses 1 and 1a.

EPS1,it

P̂t+1,it

( ) premium

= a+ b1LTGind adj
it + b2Gind adj

2,it + b3LEV ind adj
it + b4VOLind adj

it + b5Sizeind adj
it + b6BM ind adj

it + b7Betaind adj
it + b8DY ind adj

it + b9GMind adj
it + b10AGind adj

sales,it + b11Earnind adj
vol,it + 1it (4)

Panel A: Estimates of Equation (4) using the pooled sample

Model Pred. sign 1 2 3 4 5 6

Intercept ? 0.003
(1.25)

0.001
(0.23)

0.001
(0.25)

0.004∗

(1.63)
0.004

(1.48)
0.004∗∗

(2.02)
LTGind_adj 2 20.255∗∗∗

(237.69)
20.191∗∗∗

(232.32)
20.144∗∗∗

(226.70)
20.187∗∗∗

(228.88)
20.141∗∗∗

(223.25)
G2

ind_adj 2 20.162∗∗∗

(256.88)
20.144∗∗∗

(254.31)
20.145∗∗∗

(254.28)
20.149∗∗∗

(251.43)
20.150∗∗∗

(248.76)
LEV ind_adj + 0.188∗∗∗

(23.29)
0.184∗∗∗

(20.53)
VOLind_adj + 20.038∗∗∗

(22.97)
20.043∗∗∗

(22.95)
BMind_adj + 0.141∗∗∗

(24.31)
0.138∗∗∗

(20.48)
Sizeind_adj 2 0.045∗∗

(2.27)
0.052∗∗

(2.33)
Betaind_adj ? 20.001

(20.21)
0.007

(1.15)
DY ind_adj + 0.015∗∗∗

(6.07)
0.014∗∗∗

(4.85)
GM ind_adj 2 20.073

(28.16)
20.011

(21.16)
AGind adj

sales 2 20.019
(27.29)

20.004
(21.52)

Earnind adj
vol + 20.002

(20.55)
0.011∗∗∗

(2.71)
n 39,428 39,428 39,428 39,428 35,300 32,028
Adj. R2 12% 22% 29% 35% 29% 35%

122
Y.Yin

et
al.

Yin, Peasnell, and Hunt (2018).
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Summary
▶ Excess volatility puzzle is alive and well

▶ Variance decompositions of valuation ratios sensitive to
specification. Focus on variance of transitory price component

▶ Long-term, not short-term, subjective cash flow growth
expectations most relevant for explaining stock prices

▶ Open questions regarding influence of market prices on
analysts’ forecasts

Additional details in write-up:
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