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simply confirm the opinion that the special assumptions he makes are too special 
for some purposes. 

Are there any empirical implications deducible from the efficient markets 
hypothesis without the support of additional arbitrary assumptions? Without 
committing myself too much on what is "arbitrary", I would say that there 
certainly are implications of this sort. As far as I can see, however, they all 
involve comparison of the price-dividend behavior of a given security or portfolio 
with other observations-usually the contemporaneous price-dividend behavior 
of other securities. How else is one to judge, for example, whether arbitrage profit 
opportunities exist and are systematically identifiable using contemporaneously 
available information? This kind of basic "efficiency" question simply can't be 
answered by reference to the observed behavior of a single security or portfolio 
in isolation. 

The price of a given security can, of course, be compared with a present value 
of its own predicted or actual future dividends. This comparison has no efficiency 
implications, however, unless the present value is computed in such a way that it 
is the contemporaneous market price of a related portfolio of other investments. 
This related portfolio is one whose future dividends are estimated, using available 
information, to be essentially identical to the future dividends of the security in 
question. In other words, the portfolio is estimated to be a one-for-one substitute 
for the security. Deviation of a given security's price from the present value of its 
dividends computed in this way would be clear evidence of market inefficiency 
but such deviations obviously can't be measured by looking only at the security 
in question. 

Although I have questioned the relevance of the variance inequalities examined 
in this paper, I would like to emphasize the value of the hypothesis testing 
framework that Bob employs. Specifically, examination of the restrictions an 
hypothesis imposes on the sample likelihood function and derivation of the 
likelihood ratio test can clearly reveal the most restrictive empirical implications 
of the hypothesis. These implications are often not very obvious a priori. Bob's 
pricing model provides a good example of this. Evidently, the variance inequalities 
implied by the model were not obvious to those of us who implicitly and explicitly 
asserted the model's empirical validity long before Bob examined it. Had we 
viewed the model as a constraint on the likelihood function of a price-dividend 
sample, however, the variance inequality would have been forced to our attention. 
This is the essential virtue of a formal application of the likelihood principle. 
Even thought the exact likelihood ratio test may be rather intractable, the 
qualitative information it conveys about the appropriate rejection region in the 
sample space is a valuable guide in selecting simpler tests. 

DISCUSSION 

JOHN LINTNER*: Shiller's paper for this session summarizes and extends his 
recent work which has developed and exploited bounds on the volatility of 
speculative asset prices relative to the variance of critical elements of the 
information set, or to the rational expectations based on that information set, as 
tests of market efficiency. This work is making a highly constructive contribution 
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to ongoing scientific research. Researchers must always be as concerned with the 
risks of failing to reject false hypotheses as with those involved in rejecting true 
ones. If some popular models which have not been rejected on the more usual 
tests now have to be abandoned because the data fail to satisfy Shiller's variance 
inequalities, the outcome should be viewed constructively as further stimulus to 
the development of more satisfactory models and hypotheses. 

Until quite recently, most statistical tests of market efficiency have relied on 
regression techniques. A -structural model of the determination of the economic 
data of interest (such as asset prices or interest rates or holding period yields) 
will be specified. A joint hypothesis that the specified model is correct and that 
markets are efficient implies that residuals must be orthogonal and that certain 
critical parameters must have particular values (e.g., zero or unity). Most re- 
searchers have been willing to accept the joint hypothesis specified so long as 
these necessary implications are not rejected by the data at hand at some rather 
arbitrarily chosen significance level. In effect, Shiller's work reminds us that the 
very randomness of most economic series reduces the power of the usual regres- 
sion tests. The lower the signal-to-noise ratio in the available data, the lower the 
likelihood of rejecting a statement that the observed (estimated) values of the 
parameters in some models do not differ significantly from their theoretical 
values. But with such data the risks of type II errors can be very high. In principle, 
failure of the data to reject the orthogonality of residuals and the satisfaction of 
certain predicted values (e.g., zero or unity) for crucial parameters must be 
regarded as necessary, but in general not as sufficient, conditions for the accept- 
ance of the model (including the efficiency specification). 

Shiller's work exploits the potentially powerful insight that the randomness in 
data which reduces the likelihood of rejection on standard tests and thereby 
increases the risks of failing to reject joint hypotheses when they are false directly 
leads to other and often more powerful tests. He convincingly argues that the 
model cum efficiency specification imposes a set of upper bounds on the variance 
of observed prices or price changes, and that failure to satisfy these restrictions 
is in itself sufficient grounds for the rejection of any (joint) hypothesis being 
tested. While Shiller understandably devotes most of his papers to these new test 
statistics he is advancing, the underlying thrust of his work seems to be that any 
joint hypothesis must be rejected if it fails to satisfy either the standard regression 
tests or his new volatility tests. 

Shiller is to be commended for the insights and contributions of his work to 
date, and he should be encouraged along with others to fill out and extend this 
work along several lines of development. I have three different but related 
suggestions and comments. First, I observe that since several variances are 
directly used in the usual tests of regression parameters and orthogonality, the 
relations between Shiller's new volatility bounds and the standard test statistics 
commonly used-and in particular, the relative power functions of each set of 
statistics-need to be much more fully explored. Shiller's paper does include 
some perceptive and useful analyses of the general likelihood functions involved 
in the alternative tests. He shows for instance that his tests will have greater 
power in some regions of the parameter space than the usual regression tests, and 
that in certain circumstances they will be more robust to data errors or misalign- 
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ments, but these investigations are still incomplete and should be carried much 
further. 

Secondly, throughout this and his earlier papers, Shiller refers to his volatility 
bounds as tests of market efficiency. It is well known, however, that the standard 
"regression" tests are necessarily tests of the joint hypothesis of the validity of an 
assumed model and of market efficiency.' This is no less true of Shiller's 
alternative (or additional) tests. Whenever the maintained assumptions of the 
structural model used in a given study are contradicted by other evidence, 
violations of Shiller's variance constraints should be attributed to the inappro- 
priateness or inadequancy of the model tested rather than to market inefficiency 
per se. 

I believe this is the proper conclusion to be drawn from the models introduced 
in Shiller's paper today. As an illustration, the model in equation (1) assumes a 
strictly stationary process with constant expected real returns, real discount rates, 
ex ante growth rates and ex ante variances. Leaving aside whether real discount 
rates or ex ante growth rates are (or rationally should be expected to be) constant 
over time, let me just cite the evidence provided by Black (1976) and Merton 
(1980) and others using data on premiums in the option market that the ex ante 
variances of security returns in fact vary widely over time. Using the rational 
options pricing model, Merton also demonstrates that expected holding period 
yields must consequently also vary widely. Using this other confirmed evidence 
in our Bayesian prior, our posterior judgment must be that even Shiller's volatility 
tests of this model provide little evidence regarding market efficiency per se. 

Finally, I would observe that Shiller just speaks of market efficiency without 
distinguishing among the several different meanings which have been attached to 
that important concept. Again referring to his tests of equation (1), in addition to 
the assumptions already noted, all market participants are assumed to have 
presciently known at all points of time within the sample period 1871-1976 what 
the "true" (ex post) values of all the (constant) relevant parameter values would 
turn out to be. This represents an extreme version of a rational expectations 
specification of market efficiency (Cf. Friedman (1979)). Fama (1970) and (1976) 
and others have advanced less demanding specifications of market efficiency 
which essentially require the exhaustion of all economic rents, given the infor- 
mation sets available at each point in time. If we believe information sets do 
change and that market participants do exhibit learning behavior, it is quite 
possible for the data to be consistent with such weaker specifications of market 
efficiency even though they would reject the stronger and more rigid forms often 
tested. The issue of which specification of efficiency best characterizes the data 
available from different markets is at least as important as the narrower issue of 
whether particular markets are efficient on some one specification. 

The Cohn-Lessard paper is also basically concerned with the question of 
market efficiency, but the thrust of their work is rather different. While Shiller 
develops new tests and generally seeks to enrich our methodology in testing for 
market efficiency, Cohn and Lessard (CL) apply the standard regression tests to 

'This must be true except where the tests of market efficiency or rationality are based directly on 
objective measures of expectations, as in Friedman (1978). See Abel and Miskin (1980). 
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the specific issue of whether stock market valuations have responded rationally 
and efficiently to the changes in corporate earnings and interest rates induced by 
inflation. The authors first establish that the negative impact of inflation on stock 
prices, well established by earlier work on U.S. data, also characterizes the equity 
markets of most other major industrialized countries. The well-known earlier 
paper by Modigliani and Cohn (MC) [1979] had concluded that increasing 
inflation has depressed American equity prices by roughly half of their theoreti- 
cally justified values primarily because (a) investors (irrationally) fail to credit 
earnings with that part of nominal interest expense which is a return of capital 
and (b) they (irrationally) capitalize long-run profits, a real variable, at the 
nominal rather than the real cost of capital. Using substantially the same 
theoretical models and methodology, the present paper by Cohn and Lessard 
undertakes to determine whether the negative impact of inflation on equity 
values in other countries can be attributed to the same valuation errors. 

This is a very useful and ambitious study of an important set of issues. The 
authors are to be commended for the care and sophistication with which they 
dealt with the serious problems created by different accounting and reporting 
standards and tax structures in different countries, and for the cautious but 
constructive statement of their conclusions in the final paragraph. Indeed, in my 
view such caution in drawing conclusions would have still been appropriate even 
if the results of the earlier MC study of U.S. data had been replicated in each 
other country by the present authors. As illustrations, both studies have based 
their estimates of the relevant leverage variable on balance sheet data, ignoring 
the fixed financial charges involved in leases and the off-balance sheet liabilities 
on private pension contracts. Both studies use the deviations of unemployment 
from its long-term mean as a proxy for the changing risk premiums required by 
investors on equity investments. Both studies include additional terms to smooth 
out cyclical fluctuations in "adjusted profits." The fact that this cyclical adjust- 
ment term differs in the two studies (and that CL add a growth term omitted in 
MC) is less important than the general observation that any failure to properly 
identify or measure any variable in such equations changes the size (and "signif- 
icance") of the coefficients of particular interest (such as the ai and a2 in CL's 
equation (8)). 

Taking the MC and CL papers together, the evidence seems to justify a 
conclusion that the equity markets are not fully efficient and that both the 
valuation errors identified in MC are probably contributing to this inefficiency. 
Other independent evidence also supports these positions.2 But the evidence is 
by no means clear that the degree of inefficiency is as great as these regression 
results suggest.3 Moreover, the efficiency shown by these tests may reflect 
inefficiency in the decision process within business firms rather than inefficiency 
within the stock market in valuing the cash flows generated within business units. 
While rational decision making within business firms should maintain real returns 
to equity while inflation increases, there is other evidence that the pricing policies 
of business firms actually fail to maintain these real returns,4 as assumed in the 

2 See, for instance, the discussion at pages 35-6 in Modigliani-Cohn, op. cit. 
' See, for instance, Richard Kopcke (1979). 
4 See Lintner (1975). 
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models under discussion. This suggests that at least some part of the observed 
negative impact of inflation on equity prices must be attributed to such reductions 
in the real returns being capitalized, rather than to inefficiencies in the markets' 
valuations of any given set of these retums. 
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