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f you ' re so smart, why aren't you rich? While most people have no 
answer for this question, economists have a ready-made response— 
the perfect (or eff ic ient , or rat ional) markets hypothesis . Loosely 
speaking, the hypothesis states that asset returns (on stocks, bonds, 
real estate, and the like) are not forecastable: The market aggregates 

information efficiently, or market participants use that information rational-
ly, or the market is perfectly void of unexploited profit opportunities. If the 
hypothesis holds, trying to get rich in the stock market amounts to what 
Burton G. Malkiel, in the title of his famous book, called A Random Walk 
Down Wall Street (1973), 

If the perfect markets hypothesis is not valid, the only defensible answer 
to the question posed above is " I ' m not that smart." Ego preservation might 
be reason enough, but economists cling to the hypothesis for other reasons, 
primarily because the alternatives are unpalatable. For one thing, it is diffi-
cult to fa thom the nature of the imagined economic profit opportunities. 
These would involve something other than the usual rewards to productive 
activity. Instead, they would be easily identifiable, costless, and riskless 
ways to get rich. Furthermore, even if these opportunities were to exist, how 
could they persist? In such a scenario there would, in effect, be dollar bills 
lying all over the main street and no one stooping to pick them up. 

The possibility of persistent unexploited profit opportunities in any mar-
ket poses a theoretical problem for all of economics . If economists are 
wrong about such a simple premise, why should more subtle predictions 
(for example, that a tax cut will spur economic activity) be trusted? 
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An Introduction to the 
Perfect Markets Controversy 

The crack in the foundation of economics may al-
ready have appeared. The empirical validity of the 
perfect markets hypothesis, once thought to be settled 
in the 1960s and 1970s by regression tests of one of its 
implications, has recently been challenged in several 
studies. Robert J. Shiller (1981b) and Stephen F. LeRoy 
and Richard D. Porter (1981), for example, purport to 
s h o w tha t a g g r e g a t e a n n u a l s t ock p r i c e s are t oo 
volatile to reflect the underlying, fundamental values 
predicted by the hypothesis. 

However, economists have been quick to point out 
that Shiller 's evidence of "excess volatility" is not tru-
ly evidence or is not evidence of imperfection in the 
financial markets. Indeed, one counterattack, mounted 
by Marjorie A. Flavin (1983), LeRoy and C.J. LaCivi-
ta (1981), and Ronald W. Michener (1982), argues that 
the volatility tests of Shil ler and others suffer f rom 
sampling and specification error and that the proper-
ties of the data highlighted in the studies are in fact 
consistent with the hypothesis. The work of Terry A. 
Marsh and Robert C. Merton (1986, 1987) and Allan 
W. Kleidon (1986a, 1986b) yielded a second counter-
attack, arguing that the perfect markets hypothesis can 
be resurrected by s imply mod i fy ing an assumpt ion 
Shiller made regarding the temporal stability of aggre-
gate dividends. 

The temporal stability issue arises in the perfect 
markets context because dividends grow over time. 
Chart 1 illustrates this fact for real (corrected for infla-
t ion) aggregate d ividends associated with the D o w 
Jones Industrials, the New York Stock Exchange, and 
the Standard and Poor 's 500 for the years f rom 1928 
to 1978.' The question for the analyst concerns what 
manner of growth this is and how it influences share 
prices. Are dividends well described by fluctuations 
around a smooth trend? (Are they "trend-stationary"?) 
Or are d iv idends charac te r ized by noisy " r a t che t " 
growth—that is, does a random additional payout each 
year add to ("integrate with") what was paid out the 
previous year? (Are they "integrated"?) 

The distinction between the two dividend assump-
tions involves how one revises one's forecasts of future 
dividends in light of surprisingly high or low current 
dividends. If dividends are trend-stationary, one would 
expect that today's dividend surprise will not persist but 
that, at some point in the not-too-distant future, divi-
dends will revert to values predicted by the historical 
trend; a trend-stationary process never strays very far 

from its normal course of growth. On the other hand, an 
integrated process behaves like a drunken sailor on a 
random walk: regardless of the intended path, at any 
given point it is a coin toss as to whether the sailor will 
step right or left. If dividends are integrated, each new 
surprise is built into the level of dividends so that they 
may tend to grow, but they do not trend. 

For interpreting the evidence on the perfect markets 
hypothes is the dis t inct ion mat ters because the two 
types of processes carry different implications for the 
variability of dividends. If dividends are integrated, 
actual dividend variability might be much less than 
what could have occurred but did not (to continue the 
m e t a p h o r — b y sheer luck the drunken sai lor might 
have stayed on the sidewalk), whereas under trend-
stationarity, observed dividend variability is a good in-
dicator of potential variability. 

Shi l ler fo l l owed c o m m o n prac t ice in a s suming 
trend-stationarity and found evidence against the per-
fect markets hypothesis. Marsh-Merton and Kleidon 
showed that under the in tegrat ion assumpt ion , in-
vestors might have been wary of potential dividend 
fluctuations that did not come to pass—for example, 
they might have held fears of a Soviet invasion of 
Poland in the 1980s, which of course were never real-
ized. In this case, the interpretation of Shil ler 's evi-
dence is exactly reversed, and the data thus appear to 
support the perfect markets hypothesis. 

To this twofold counterattack has come a fourfold re-
sponse. First, the sampling and specification considera-
tions raised by Flavin, Michener, and LeRoy-LaCivita 
could account for some excess volatility but not for 
the amount Shil ler had found. Second, N. Gregory 
M a n k i w , D a v i d R o m e r , and M a t t h e w D. S h a p i r o 
(1985) and Kenneth D. West (1988) developed excess 
volatility-type tests that are valid under the integration 
assumption about dividends; these studies found evi-
dence against the perfect markets hypothesis, though it 
was much less dramatic than the results of Shiller and 
LeRoy-Porter . Third, John Y. Campbel l and Shil ler 
(1987) explicitly adopted the integration assumption 
about dividends and showed that restrictions implied 
by the perfect markets hypothesis were still generally 
rejected by the data. Finally, a new attack on the per-
fect markets hypothesis, one that does not hinge on the 
temporal stability issue, has been provided by the mean-
reversion studies of Lawrence H. Summers (1986), 
James M. Poterba and Summers (1988), Eugene F. 
Fama and Kenneth R. French (1988), and Andrew W. 
Lo and A.C. MacKinlay (1988). These studies search 
for evidence that low returns are likely to be followed 
by higher ones—returns "revert" to their mean. If returns 
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Chart 1 
Real Aggregate Dividends on Stocks Traded, 1 9 2 8 - 7 8 
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are mean-reverting, they are forecastable, and the per-
fect markets hypothesis is violated. Using aggregate 
monthly data, several of the studies did in fact f ind 
mean reversion and thus provided seemingly robust 
evidence against the perfect markets hypothesis. 

S t i l l , the p e r f e c t m a r k e t s i s sue r e m a i n s u n r e -
solved. Taking the most recent apparently damaging 
evidence first, the analysis below reveals no evidence 
of mean reversion in the annual data typically exam-
ined in the excess-volatility literature. Second, while 
the val idi ty of the M a n k i w - R o m e r - S h a p i r o , West , 
and Campbell-Shil ler studies hinges on the plausibili-
ty of the integration representation for the stock price 
and dividend data they examine, this specification is 
at minimum suspect (according to evidence obtained 
by David N. DeJong, John C. Nankervis , N.E. Savin, 
and C h a r l e s H. W h i t e m a n 1992a , 1992b) , or by 
some measures highly unlikely ( for example , by the 
Bayes ian measures used by DeJong and Whiteman 
1991). Moreover , the ev idence against the perfect 
markets hypothesis under the integration assumption 
is not very dramatic and, as will be shown presently, 
is in fact practically nonexistent for the annual Dow 
Jones, New York Stock Exchange, and Standard and 
Poor ' s data. 

As Herbert Hoover might have put it, what the per-
fect markets hypothesis needs is a good one-armed 
economist . While on the one hand (trend-stationary 
dividends) the perfect markets hypothesis looks im-
plausible, on the other hand (integrated dividends), it 
is not very implausible. Yet there is a way to let the 
data decide which arm is the right one—by adopting 
an alternative to the usual statistical practice. Upon 
d o i n g so, D e J o n g and W h i t e m a n ( 1 9 9 2 ) recen t ly 
found more unsettling evidence on the perfect markets 
hypothesis. 

Tests of the Perfect Markets Hypothesis 

Numerous studies in the 1960s (many of which are 
summarized in Fama 1970) and 1970s had tested the 
" w e a k " vers ion of the per fec t marke t s hypothes is , 
which posits that returns cannot be predicted f r o m 
their own past, and the "semistrong" version of the hy-
pothesis, which holds that returns cannot be predicted 
using other economic time series. One way to think of 
these tests is as follows. Let Pt denote the ex-dividend 
price of a stock at time t (that is, the price of the stock 
just after the most recent dividend has been paid), and 
let the (end of) t ime t dividend be Z); assume that Pt is 

known at time /, but that Dt is unknown. Then the ex-
pected one-period return to buying the stock (for price 
P), holding it long enough to receive the dividend pay-
ment £>, and selling it (one period later for price P + [ ) 
is E t(P t+i +Dr- Pt)/Pr where Et denotes the expecta-
tion conditioned on information publicly available at 
time t. If returns are not forecastable, 

E , ( p
t + i + D t ~ P M = r t ( 1 ) 

where r is the mean real return, assumed to be con-
stant. A rearrangement of equation (1) indicates that 
the current worth of the stock ought to equal the dis-
counted value of its worth next period: 

P ^ P E ^ + D ) , (2) 

where ¡3 = (1 + r ) H . Another implication of equation 
(1) is that the only difference between the realized dis-
counted value of the stock and its current price results 
f rom expectation error: 

= ( 3 ) 

where e = (3(P/+i - EJPl+l) is the expectation error. 
The weak implication of the perfect markets hypoth-

esis is that the expectation error in equation (3) should 
not be forecastable using its own past values (that is, it 
should be serially uncorrec ted) ; the semis t rong im-
plication is that it should not be possible to forecast 
the return residuals using any publicly available data. 
M a n y tests of this sort have been appl ied to (and 
passed by) stock price and dividend data; the authors ' 
versions of these tests are reported in Table 1. The first 
section reports statistics that result f rom testing the hy-
pothesis that the return residuals are not serially corre-
lated.2 For each of the three annual data se t s—the 
Dow Jones Industrials, the New York Stock Exchange, 
and Standard and Poor 's 500 (see the appendix)—the 
residuals in equation (3) were computed, and the seri-
al correlation statistic calculated. In no case is there 
reason to suspect that the residuals are serially corre-
lated; weakly, the perfect markets hypothesis is not 
rejected. 

Regression tests of the semistrong version of the 
hypothesis are also reported in Table 1. In each of the 
data sets the return residuals are forecastable by prices 
or the dividend-price ratio or both. Semistrongly, then, 
the perfect markets hypothesis is rejected, but the re-
turn residuals are not very forecastable—in each case 
the R2 is very small. Moreover, as Shiller notes, "Such 
small correlations detected in long historical data are 
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Table 1 
Tests of the Perfect Markets Hypothesis 

Dow Jones 
Industrials 
1928-78 

New York 
Stock Exchange 

1926-81 
Standard and Poor's 

1871-1985 

Q-statistic 
Significance Level 

Coefficient 
¿-statistic 
R Squared 

Coefficient 
f-statistic 
R Squared 

oip) 
crip) 

pVR(k) 
k 
Q 
P-va lue 

Are Return Residuals Serially Correlated? (Weak Test) 

Q(21) = 11.10 
0.96 

Q(30) = 25.27 
0.71 

Are Return Residuals Forecastable? (Semistrong Test) 

Regression on Lagged Price 

-0.241 
-2.70 

0.13 

-0.174 
-2.36 

0.10 

Regression on Lagged Dividend-Price Ratio 

4252.568 
1.55 
0.05 

352.18 
116.81 

10.03 
5 

13 
0.69 

Volatility Tests 

Variance Ratio Tests-' 

0.148E+11 
1.82 
0.06 

0.21 £+08 

0.55E+07 

10.30 
6 

12 
0.59 

Q(21) = 12.29 
0.93 

-0.141 
-3.27 

0.09 

333.027 
2.35 
0.05 

52.37 
13.40 

14.40 
11 
14 

0.42 

•Under the null hypothesis of no mean reversion, pVR(k) is distributed as ^{q); k denotes the horizon over which returns are analyzed. 

of questionable relevance to modern conditions and of 
minor interest given possible errors in data f rom re-
mote times in history" (1981a, 294). 

Weak though it may be, the forecastability evidence 
is ev idence against the perfect markets hypothesis . 
Shiller (1981a, 1981b) argues that while this evidence 
might not convince anyone of anything, his volatility 
tests ought to. These tests, he suggests, have advan-
tages over regression tests of "greater power in certain 
circumstances of robustness to data errors such as mis-
al ignment and of simplici ty and unders tandabi l i ty" 
(1981a, 292). 

Federal Reserve Bank of Atlanta 

Shiller 's tests are based on three assumptions: 
• Stock prices reflect investor beliefs that are ratio-

nal expectations of future dividends. 
• The real expected rate of return on the stock mar-

ket, r , is constant. 
• Aggregate real dividends can be described by a 

trend-stationary process. 
To derive the relationship on which the test is based, it 
is useful to begin by defining the ex post rational (or 
perfect markets) price per share, P. It is obtained by 
noting that equation (2) describes Pt in terms of D( and 
P/+], which in turn must be describable by D/+1 and P/+2, 
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which must then be describable by Dt+2 and P and so 
on , and c a r r y i n g out the " fo rward" s u b s t i t u t i o n , " 
whereupon the current price can be expressed in terms 
of the entire future course of dividends: 

P.- = pD, + + P3D,,2 + . . • ^ I j s . r 1 (4) 

In words, P is the present value of actual subsequent 
d iv idends . F rom the f i rs t a s sumpt ion actual s tock 
prices are ex ante rational—that is, they equal the cur-
rent expectation of P, 

= (5) 

so that actual prices represent the expected present 
value of subsequent dividends. Equation (5) indicates 
that Pt is the optimal forecast of P*; hence the forecast 
error ut (= P* - P) cannot be predicted using the actu-
al price Pr By implication, P* must vary more than P: 

varianceiP*) = variance{P) 
+variance(u) > variance(P). (6) 

Chart 2 shows estimates of P and P* for the three 
data sets, and sample estimates of varianceiP*) and 
varianceiP) are reported in Table 1,3 The calculations 
replicate Shiller 's results for the Dow Jones Industrials 
and the Standard and Poor 's and produce similar re-
sults in the New York Stock Exchange figures. Note 
that contrary to the prediction of the perfect markets 
hypothesis, the ex post rational stock price P* is much 
less volatile than the price P itself: stock prices appear 
too variable to be accounted for by subsequent changes 
in dividends. 

There are a number of reasons to view these cal-
culations with some suspicion. First, the assumptions 
are questionable. On the constancy of the real rate, 
Michener (1982) and LeRoy and LaCivita (1981) have 
shown that in a theore t ica l mode l economy, r i sk-
averse investors may behave in such a way that the 
real rate of return on the stock market fluctuates over 
time. This means that the r in equation (1) would not 
be the constant Shiller assumed. Further, if the return 
varies, the var iance of P need not be less than the 
v a r i a n c e of P\ But the a m o u n t by wh ich the P* 
bound could be exceeded was not as large as what 
Shiller had found. Indeed, Shiller (1981a) argued that 
f o r rea l r a t e va r i ab i l i t y to i n d u c e e n o u g h e x c e s s 
volatility to account for the P' variance bound viola-
tions he found, the real rate would have had to vary 
f rom - 8 . 1 6 to 17.27 percent, a range too large to be 
believable. 

A second problem, discussed by Flavin (1983) and 
Kleidon (1986a), is that tests based on equation (6) are 
biased in favor of the inference of excess volatility. 
Their argument involves noting that the sample vari-
ances of Pt and P'* are biased estimates of the actual 
variances (because they are computed using deviations 
f rom estimated means rather than the true underlying 
means). Further, the greater the temporal dependence 
of a series, the greater the downward bias in its sample 
variance. Because P is a highly persistent series, its 
sample variance exhibits greater downward bias than 
that of P . However, Kleidon conceded that this bias 
does not seem to explain the dramatic violations Shiller 
reports. 

Finally, a number of authors have attacked Shiller 's 
third assumption. For example, Marsh and Merton ar-
gued that "his variance bound test results might be 
bet ter interpreted as an impress ive reject ion of his 
model of the dividend process than as a rejection of 
stock market rationality" (1986, 485). To establish this 
point, Marsh and Merton maintained the first and sec-
ond assumptions but used a different model to charac-
terize how dividends, and hence rational prices, are 
determined. In so doing, they managed to reverse the 
inequali ty in equat ion (6) and establish a var iance 
bound test that directly contradicts Shiller 's. 

Marsh and Merton began by assuming that man-
agers who set dividend policies for business f i rms dis-
like frequent dividend changes, yet they try to achieve 
a constant d ividend-pr ice ratio.4 The implicat ion is 
that the managers would make the current dividend a 
weighted average of historical stock prices. But P* is 
itself a weighted average of actual d iv idends , and 
these two facts together imply that P* is a weighted 
average of actual prices. In fact, this simultaneity (div-
idends are set on the basis of past prices, and prices 
are the expected discounted value of future dividends) 
causes both prices and dividends to be integrated. As 
a result, Shiller's variance inequality should be reversed; 
intuitively, because an average is less volati le than 
the series f rom which it is computed, P* should be 
"smoother" than P.5 

Marsh and Merton (1987) provided empirical sup-
port for the d iv idend-smoothing idea by est imating 
what can be interpreted as the managerial equation for 
set t ing aggrega te d iv idends as a func t ion of stock 
prices. This equation, it turns out, explains much more 
of the variability of aggregate dividends than does the 
trend-stationary model attributed to Shiller. 

Kleidon (1986b) has also argued that the apparent 
integration of stock prices may account for Shiller 's 
f indings . He fai led to re jec t the null hypothes is of 
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Chart 2 
Actual and Perfect Markets Prices for Portfolios of Stocks, 1 9 2 8 - 7 8 
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integration for the Standard and Poor 's price and divi-
dend series and used simulations to show that rational-
ly determined prices can appear "excessively" volatile 
if dividends are integrated. However, West (1987) and 
Pierre Perron (1988) noted that the integration test 
employed by Kleidon has no ability to detect trend-
stationary dividend processes. Thus, even if dividends 
are t rend-stat ionary and Shi l ler ' s indic tment of the 
perfect markets hypothesis is correct, the test conduct-
ed by Kleidon would erroneously suggest that divi-
dends are integrated and thus mislead a researcher to 
conc lude that Shil ler was wrong about the perfect 
markets hypothesis. 

Perhaps in response to these cr i t ic isms, several 
r e sea rche r s , notably Mank iw , Romer , and Shapi ro 
(1985), Campbell and Shiller (1987), and West (1988), 
developed volatility tests that do not subsume trend-
stationarity. As in Shi l ler ' s (1981b) analysis , these 
studies provide some evidence of excess volatility. 
However, the validity of these studies hinges upon the 
validity of the integration representation. 

While trend-stationarity seems to have been aban-
doned in favor of integration in the excess-volatility 
literature, several recent studies have suggested that 
this abandonment has been premature. Chart 3 pro-
vides some insight about the intuition behind this state-
ment. The chart shows what remains of Dow Jones 
d iv idends when the t rend-s ta t ionary assumpt ion is 
adopted and the t rend is r emoved and what is lef t 
when the integration assumption is adopted and the in-
tegration is undone by "f i rs t -differencing." The two 
methods for removing the growth component yield 
remarkably similar t ime series, and casual methods 
would be hard-pressed to determine which procedure 
is the correct one. 

Trend-stationarity's stature seems to have been di-
minished by the fact that the integration representation 
is not often rejected using statistical tests developed by 
Wayne A. Fuller (1976) and David A. Dickey and Fuller 
(1981). While Shiller (1981a) used these tests and re-
jected the integration representation for the Standard 
and Poor 's dividend series, such results are by far the 
exception rather than the rule. However, the results of 
DeJong and others (1992a, 1992b) suggest that this 
dearth of rejections is not surprising because the Dickey-
Fuller type statistical tests are ill suited to detect trend-
s t a t i o n a r y a l t e r n a t i v e s . In the bes t ca se , e v e n in 
experimental trend-stationary data, DeJong and others 
found that the tests correctly rejected integration less 
than 50 percent of the time. In more realistic cases de-
signed to correspond to practical use, the rate fell to 
less than 20 percent. Hence, a failure to find convinc-

ing evidence against the integration hypothesis does 
not provide convincing evidence in its favor. More-
over, DeJong and others (1992a) developed a test of a 
trend-stationary representation that has approximately 
60 percent power against plausible integrated alterna-
tives and found that using this test the trend-stationarity 
representation is not rejected for the stock market se-
ries. Still further, DeJong and Whi teman (1991) de-
veloped a Bayesian procedure designed to evaluate 
the relative plausibi l i ty of the integrat ion and t rend-
stationarity representat ions; this procedure strongly 
supports trend-stationarity over integration for the data 
considered here. 

Finally, tests imp lemen ted by S u m m e r s (1986) , 
Poterba and Summers (1988), Fama and French (1988), 
and Lo and MacKinlay (1988) have also been used to 
assess the empirical validity of the perfect markets hy-
pothesis. An attractive feature of these tests is that they 
do not hinge on the integration versus trend-stationarity 
issue. The tests are designed to detect mean reversion 
in asset returns and often indicate that monthly returns 
exhibit predictable, mean-reverting behavior. However, 
the results in Table 1 indicate no evidence of mean re-
version in the annual stock market data. 

To summarize , recent evidence suggests that the 
annual s tock pr ice and d iv idend ser ies c o m m o n l y 
analyzed in the excess-volatility literature are well de-
scribed as t rend-stat ionary processes ( therefore the 
findings of Mankiw, Romer, and Shapiro, West 1988, 
and Campbell and Shiller appear suspect). Further, be-
cause of the bias and interpretation issues raised by 
Flavin and Kleidon, the validity of Shil ler 's excess-
volatility evidence remains in doubt. Finally, there is 
no evidence of mean reversion in the annual data orig-
inally examined by Shiller and Marsh-Merton. Thus, 
the unsolved question: is the perfect markets hypothe-
sis sound empirically? Finding out requires a new per-
spective. 

An Alternative Assessment of the 
Perfect Markets Hypothesis 

Tests fo r volat i l i ty and mean revers ion involve 
checking whether some, but not all, of the implica-
tions of the perfect markets hypothesis are violated 
by actual data. The regression tests for predictabil i-
ty of returns necessari ly must rest on economical ly 
unin teres t ing as sumpt ions regard ing tempora l sta-
bility. By building on work by Campbel l and Shiller 
(1987) and DeJong and Whiteman (1991), DeJong and 
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Chart 3 
Deviations of Real D o w Jones Dividends from Trend, 1 9 2 8 - 7 8 

Trend Removed by Extracting Smooth Exponential Growth 

Trend Removed by First Differencing 

Whi teman (1992) have deve loped a p rocedure f o r 
testing all implications of the theory without needing 
to dec ide be forehand how to account fo r d iv idend 
growth. 

The Campbell-Shil ler procedure involves starting 
with an assumption about dividend growth and with 
a general , unrestr ic ted statistical representat ion for 

the stock price and dividend data.6 This representa-
tion summarizes the informat ion in the data. In the 
context of the representation the connection between 
stock pr ices and d iv idends impl ied by the per fec t 
markets hypothesis in equation (2) can be tested. 

Adoption of this procedure highlights the sensitivi-
ty of inferences regarding the hypothesis to the dividend 
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growth assumpt ion . DeJong and Whi t eman (1992, 
Table 1) report that the perfect markets hypothesis is 
resoundingly rejected under the trend-stationarity as-
sumpt ion and not rejected under the integration as-
sumption. 

That this sort of situation can arise is a consequence 
of how classical statistical analysis is done. The gen-
eral approach is easiest to understand in the context of 
a simple example of dice-tossing. Suppose one had 
observed several hundred rolls of a pair of dice (the 
"sample") and wished to determine whether the dice 
were fair or loaded. The classical approach would be 
to locate a pair of dice known to be fair, roll them a 
large number of times, and record the results. (In ac-
tual practice, this sort of experiment is often not nec-
essary because the properties of experiments like the 
rolling of fair dice are given in probability textbooks.) 
The results describe what is likely to happen on dice 
rolls (the distribution of possible outcomes) given the 
"fair-dice" model. The final step is to compare the ac-
tual data (the sample) to the model distribution. If the 
actual data distribution looks much different f rom the 
model distribution, the data are said to reject the mod-
el and would indicate that the original dice were not 
fair. It is s ignificant that the approach requires data 
sufficient to sway a skeptic away f rom a belief in a 
particular model. Put another way, it involves asking 
whether the data look unusual or atypical f rom the 
point of view of the hypothesized model. 

An alternative approach, which developed from the 
work of e ighteenth-century statist ician Sir Thomas 
Bayes, is to take the data rather than the hypothesis as 
given and ask what model is most likely to have gen-
erated those data. In the dice-tossing example, the data 
would be used to determine what sort of dice were 
most likely used in the actual tosses. 

T h e contrast be tween the p rocedures is in what 
each views as known and unknown. In the classical 
procedure, one behaves as if the model is known and 
the data are unknown and random; in the alternative 
procedure, one takes the data as known (they have al-
ready been generated) and the model as unknown (be-
cause it is the object of study.) 

Both approaches have strong foundations in proba-
bility theory, but they stem f rom different perspectives 
on the meaning of probability. The classical view as-
sociates probability with relative f requency: if, in a 
large number of identical exper iments , a part icular 
outcome (for example, the effectiveness of a drug) ap-
pears 75 percent of the time, the probability of that 
outcome is said to be 75 percent. The Bayesian view 
associates probability with the analyst's "degree of be-

lief": the analyst would say that he or she was 75 per-
cent certain that the drug works. 

For many empirical questions, the two approaches 
yield identical answers, and no arcane issues involving 
the fundamental meaning of probability need be ad-
dressed. But for questions like those associated with 
dividend growth and the perfect markets hypothesis, 
the approaches do differ. Using the classical approach 
means dec id ing be fo rehand whe the r d iv idends are 
trend-stationary or integrated. With the Bayesian ap-
proach, one begins with prior views (for instance, the 
agnostic view that trend-stationarity and integration 
are equally likely) that permit uncertainty regarding 
the correct specif icat ion. Then the data are used to 
modify these beliefs, and the resulting combination of 
prior belief and data information can be used to ad-
dress issues such as the validity of the perfect markets 
hypothesis. The advantage of this approach is that the 
uncertainty regarding the ancillary hypothesis (divi-
dend g rowth) can be a c c o m m o d a t e d whi le the re-
searcher addresses the hypothesis of chief interest (the 
perfect markets hypothesis). 

A feature of the Bayesian procedure is that while 
it facilitates measurement of the relative plausibility 
of one model over another, there is no easily-defined 
notion of absolute plausibility. Classical and Bayesian 
statisticians argue constantly about these issues, with 
classical statisticians often claiming that they can as-
sess absolu te plausibi l i ty because their p rocedures 
take one hypothesis as given and ask whether actual 
data look unusual f rom that point of view. They claim 
that their tests can pit a given hypothesis against all 
comers . Bayes ians argue that do ing so a lways in-
volves adopt ing ques t ionable ancil lary hypo theses 
(like the dividend growth assumption in testing the 
perfect markets hypothesis), that in practice the data 
record could be spotty enough that it would fail to re-
ject each of several mutual ly exclusive hypotheses, 
and that science advances by finding new hypotheses 
that are relatively more plausible than the old ones. 

The consequence of this feature of Bayesian rea-
soning is that, in testing a hypothesis like the perfect 
markets hypothesis, one must be willing to specify an 
expl ic i t a l t e r n a t i v e — o n e mus t spec i fy h o w s tock 
prices would evolve if the perfect markets hypothesis 
were violated. There is freedom to try each of several 
al ternatives, but each compar ison must involve the 
perfect markets hypothesis and a specific alternative. 
For this reason, DeJong and Whiteman report tests of 
the perfect markets hypothesis against a variety of al-
ternatives. Each of these tests accommodates uncer-
tainty regarding dividend growth. 
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The DeJong-Whiteman results indicate that the per-
fect markets hypothesis appears relatively less plausi-
ble than a mode l de s igned spec i f i ca l ly to explo i t 
statistical regularities in forecasting prices and divi-
dends. However , such a model has little theoretical 
f o u n d a t i o n . D e J o n g and W h i t e m a n s h o w that re-
searchers less certain of the nature of price-dividend 
interaction would find some, but not too much, reason 
to look beyond the perfect markets hypothesis. 

Conclusion 

Regression tests opened the controversy about the 
validity of the perfect markets hypothesis. Did the hy-
pothesis pass? Were the tests powerful enough? When 
study after study either found no evidence against the 
perfect markets hypothesis or explained away any ev-
idence found, the debate subsided. The controversy was 

reopened by applying volatility tests, which spurred 
an additional debate concerning the temporal stabili-
ty of prices and dividends. Whi le the stability issue 
seems to be settling in favor of trend-stationarity, the 
volatility tests suffer from bias, misspecificat ion, and 
in terpre ta t ional d i f f icu l t ies and have done little to 
settle the controversy over the perfect markets hy-
pothesis. 

Work that permits analysis of the perfect markets 
hypothesis without conditioning on the nature of divi-
dend growth suggests that f rom at least one viewpoint 
something seems to be amiss. The problem with the 
perfect markets hypothesis may very well be the con-
stancy of the real rate of return. Whatever the explana-
tion, something other than the simplest version of the 
perfect markets hypothesis is needed to explain the ag-
gregate dividend-price data. Indeed, economists are 
actively seeking better explanations (than the simple 
version of the perfect markets hypothesis) for why 
they are not rich. 

Appendix 

Data Set 1: Modified Dow Jones 
Industrial Average 

Annual, 1928-78. Here, P{ and Dt refer to the real 
price and dividends of the portfolio of thirty stocks that 
made up the sample for the Dow Jones Industrial Aver-
age when it was created in 1928. However, because the 
stocks used to calculate this average are continually ad-
justed, Shiller has extensively modified it to control for 
these adjustments. These modifications are described in 
the appendix of Shiller (1981b). 

Data Set 2: Value-Weighted New York 
Stock Exchange Index 

Annual, 1926-81. Pt represents the January value-
weighted New York Stock Exchange stock price divided 
by the January producer price index (PPI). D t represents 
total dividends for the year accruing to the portfolio rep-
resented by the stocks in the index, divided by the annu-

al average PPI. These data are contained in the Center 
for Research in Security Prices data set. In the Marsh 
and Merton (1987) analysis, Pt represents December 
rather than January prices, but January prices are con-
sidered here to remain consistent with the Shiller dating 
scheme. 

Data Set 3: Modified Standard and Poor's 500 Series 

Annual, 1871-1985. The price series is Standard and 
Poor's monthly composite stock price index for January, 
divided by the producer price index (January PPI starting 
in 1900, annual average PPI before 1900 scaled to 1.00 
in the base year, 1979). The dividend series represents 
the total calendar year 's dividends accruing to the portfo-
lio, represented by the stocks in the index, divided by the 
average PPI for the year. These data differ slightly from 
Shiller's (1981b) numbers; some adjustments have been 
made to correct minor errors in the original data, and the 
series have been updated to 1985. 
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Notes 

1. The Dow Jones Industrials and Standard and Poor's data 
were originally investigated by Shiller (1981a, 1981b), and 
the New York Stock Exchange data correspond to the series 
examined by Marsh and Merton (1987). The data are de-
scribed in the appendix. 

2. The statistic used was the Box-Pierce Q statistic. Further, the 
calculations in the table are carried out on data from which 
an exponential trend has been removed. Exponential defend-
ing does not materially affect the implications of the perfect 
markets hypothesis: if Pt and D, possess deterministic expo-
nential trends, then equations like (1), (2), and (3) character-
ize the relationships between exponentially detrended prices 
and dividends but (3 is replaced by 77 = (1 + g)/(l + r), where 
g is the exponential growth rate. 

3. The P series was calculated by backward iteration on equa-
tion (3) beginning with a terminal price P = Pr. Shiller used 

the average price over the sample for this terminal value; 
Flavin (1983), Mankiw, Romer, and Shapiro (1985), and 
Kleidon (1986a, 1986b) emphasize that this choice intro-
duces biases into the calculations. Using the actual terminal 
price avoids (some of) this problem. 

4. Lintner's (1956) interviews suggested that managers try to 
achieve a constant dividend-price ratio. Why they do it is an-
other unsettled question. 

5. Actually, the simultaneity complicates matters. It turns out 
that both P* and P will have infinite variance under the dividend-
smoothing assumption; sample estimates of variability will 
of necessity be badly biased downward, and P" may appear 
to fluctuate less than P. 

6. The representation is known in the econometrics literature as 
the vector autoregression. 
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