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NEW YORK UNIVERSITY LAW REVIEW

least it appears that an asset pricing model more sophisticated than
CAPM is required. Moreover, as discussed below, 65 adjustments to
CAPM may have significant legal consequences for financial fiduciaries.
Even if CAPM's basic claim is sustained, it seems an insufficiently sensi-
tive instrument to conduct reliable tests for EMH or for other purposes.
Independent reasons exist, however, to question and to reformulate our
understanding of EMH. To this problem we now turn.

II

INFORMATION ACQUISITION AND EFFICIENT MARKETS

The efficient market hypothesis boldly claims that informed partici-
pants (except for corporate insiders who possess unique access to certain
information) cannot outperform other market participants. 66 Sweeping
policy pronouncements flow from this claim. For example, legal rules
should discourage institutional investors, acting as fiduciaries, from ex-
penditures on securities research. But the claim also leads to a curious
paradox: the market will remain efficient only if most market participants
believe it is not and accordingly engage in the securities research neces-
sary to create efficiency. This conundrum raises a third concern to com-
plement those of speculative and allocational efficiency already noted. A
market, efficient or not, should be in informational equilibrium: investors
should not only lack incentive to change their portfolios, they should also
have no incentive to change their information acquisition strategies.

The efficient market hypothesis makes two distinct claims: that all
relevant information will be available to the market, and that the market
rapidly digests all such information as soon as it becomes available.
EMH makes no claim about the source of information reflected in the

Fin. Econ. 237 (1982) (suggesting tests of CAPM not strongly affected by absence of certain
assets from market proxy); Mayers & Rice, Measuring Portfolio Performance and the Empiri-
cal Content of Asset Pricing Models, 7 J. Fin. Econ. 3 (1979) (defending CAPM empirical
results) (criticized in Cornell, Asymmetric Information and Portfolio Performance Measure-
ment, 7 J. Fin. Econ. 381 (1979); Roll, A Reply to Mayers and Rice, 7 J. Fin. Econ. 391
(1979)).

Ironically, despite the profound doubts about CAPM, particularly its sensitivity, financial
economists continue to employ it in a wide variety of contexts, including, for example, the
determination of merger gains. See note 176 and accompanying text infra. But see Gibbons,
supra, at 23 (warning about use of CAPM in market efficiency and other tests). The theoreti-
cal problems identified by Roll, which would make CAPM totally unreliable as a measure of
comparative portfolio performance, do not necessarily eliminate its usefulness in other tests, if
used with special care and if approximations are sufficient. See Roll, supra, at 397-99. On the
other hand, the empirical work cited above suggesting the inadequacy or misspecification of
CAPM makes CAPM highly suspect as a testing device. See Appendix A at text accompany-
ing note 203 infra.

65 See text accompanying notes 88-95 infra.
66 See note 19 supra (citing literature).
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price. Models of market efficiency relied upon in the legal literature treat
the available information as exogenous by simply asking how the market
will respond given a certain amount of information; they fail to account
for individual decisions to obtain information. A better approach would
regard the information set relative to which the market is efficient as
endogenous; the efficient market hypothesis should be embedded in a
general model that simultaneously explains both investors' decisions to
acquire information and the process of market aggregation of informa-
tion held by investors. By choosing legal rules or taking other actions on
the basis of the partial models, policy makers may unwittingly interfere
with both the process of information acquisition and the process by
which this information is reflected in price. 67

Only recently have economists begun to model these two processes
jointly. Before discussing the different models, however, an examination
of the concept of "information" as used in the efficient market hypothesis
would be helpful. Market participants seek to predict at time t the re-
turn they will earn on their investment at time t + 1; in many cases this
amounts to predicting the price at t + 1. Consider for example a stylized
version of the future market for wheat. Traders must decide at time t on
a contract for delivery of wheat at time t + 1. The profitability of a
future contract for wheat at price pt depends on the spot market price at
time t + 1, p, . The spot market price in turn depends on the realized
supply of wheat at time t + 1, uncertain at time t, and the realized de-
mand for wheat at time t + 1, which might also be uncertain at time t.
Future supply might be uncertain because weather conditions are uncer-
tain or because, though the crop already has matured, its realizable size
is not known with certainty. Demand schedules might be uncertain be-
cause the demand for wheat from the Soviet Union or other potentially
large purchasers is not known at time t. In an efficient market the future
price and the spot price are related because the future price is the "best"
unbiased predictor of the spot price available given all the information
known by market participants. 68

Anything that assists a trader in predicting the spot price of wheat
constitutes "information." Information in this broad sense might be
costly in two different ways. First, it might be costly to acquire "elemen-
tary" bits of information. In our example, investors might seek facts
about soil conditions, actual crop yields of selected domestic growers, or

67 Two recent articles consider the process by which markets become efficient. Easter-

brook & Fischel, Mandatory Disclosure and the Protection of Investors, 70 Va. L. Rev. 669
(1984); Gilson & Kraakman, supra note 5.

68 Thus, if investors imagined that the factors affecting variations in the crop and variation
in international demand were constant over time, FP represents the average spot price realized
over many periods.
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pictures of Soviet grain fields. Acquisition of these facts may require vast
expenditures of resources. Second, one might strive to understand the
process by which these various elementary facts combine to determine
the spot price. In some sense this process might entail no more than
determining how particular facts determine the supply of and demand
for wheat. These calculations seem easy to perform in the simple exam-
ple described above, but in the complicated markets of the real world
such calculations often prove complex and expensive. For instance, an
investor might make the elementary observations that the rice crop was
unusually large and the potato crop unusually small. Because wheat,
rice, and potatoes all substitute partially for each other among consumers
these two facts influence the demand for wheat. Predicting this com-
bined effect on the demand for wheat, however, is a difficult and expen-
sive task.

A model of both information acquisition and price determination
must explain how investors decide the nature and amount of information
to acquire. An economic model will assume that investors make these
decisions by comparing the costs of acquisition to the benefits from the
information (extra trading profits). The costs will vary with the nature of
the information. Some information may be virtually costless to obtain.
One can easily obtain the past prices in a market by simply reading the
newspaper daily and recording the price. Thus, obtaining the "elemen-
tary" information necessary for technical analysis is virtually costless. 69

We might therefore expect large numbers of market participants to share
this information. Other information-about the size of the crop or the
size of substitute crops or the size of the Soviet harvest-may be very
difficult to obtain. Traders will expend resources to obtain this informa-
tion only if it is profitable. So, if learning about the Soviet harvest allows
the trader to determine that future contracts for wheat are undervalued
(i.e., the future price of wheat is lower than the expected spot price), the
trader could profit through the purchase of future contracts. Conversely,
if the information about the Soviet harvest showed that future contracts
were overvalued, she could profit by selling short.

The effects of an efficient price determination mechanism on incen-
tives to acquire information depend on how one models the investor's
decision to acquire information. In the previous paragraph we assumed
that the extra information allowed the investor to identify under- or over-
valued future contracts. In an efficient market (as conventionally de-
fined), she would be unable to profit from the acquisition because the
future price of wheat would instantaneously reflect the information about

69 Technical analysis examines trends in past prices in order to determine what securities
to purchase.
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the Soviet harvest that the trader had acquired. The impact of market
efficiency on the investor's information acquisition decision, then, de-
pends on whether she recognizes that the market is efficient. If she as-
sumes that the market is inefficient, she would expect to earn extra profits
(though she may fail to do so), and thus would acquire the information.
If she believed that the market was efficient, however, she would recog-
nize that she could not profit from acquiring the information, and there-
fore would lack any incentive to acquire costly information.

The two models of information acquisition thus assume different
levels of investor sophistication. In "naive" models, the investor does not
recognize that markets are efficient. Consequently she does not use the
market price to infer information about the value of the securities. Thus,
prices serve only as budget constraints. The size of the portfolio
purchased is limited by her own wealth and the prices of the securities.
In "sophisticated" models, the investor knows the market price is effi-
cient and "fully revealing." Hence, she can infer from the price as much
information about future returns at time t +1 as someone who had en-
gaged in painstaking research. For the sophisticated investor, prices
serve two functions: they constitute budget constraints and they convey
information about the securities' values.

While the concept of efficiency in both the naive and the sophisti-
cated models conforms to the basic definition of efficient markets pro-
vided above, in neither model, as required by the conventional definition
of efficiency, can an investor make trading profits. The naive trader be-
lieves she can make trading profits but cannot. The sophisticated inves-
tor knows she cannot make trading profits. This knowledge leads to a
paradox in the sophisticated model. As a result of the sophisticated
trader's knowledge, she will not acquire costly information. If she fails
to acquire any costly information, however, the market might fail to be
efficient. Acquisition of costly information would then be a profitable
endeavor. An equilibrium of both efficient security prices and decisions
to acquire information would not exist.70 No such equilibrium paradox
besets the naive model, but that model manifests its own inconsistencies
that it will repay us to consider.

Naive models suffer from two related flaws that may be understood
more clearly in the context of a particular model. We shall consider a
model presented by Verrecchia.71 In Verrecchia's model, each investor
may choose to learn something about the expected value (or mean) of the

70 It is also possible that the market remains efficient as to the information acquired be-
cause available information would be accurately reflected in price, but security prices would
carry very little information.

71 Verrecehia, Consensus Beliefs, Information Acquisition, and Market Information Effi-
ciency, 70 Am. Econ. Rev. 874 (1980).
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distribution of future prices. She will use this information to adjust her
beliefs about prices and thereby affect her portfolio choice. The effect on
her portfolio choice depends, then, on her initial beliefs about possible
future prices. A sophisticated investor would have "rational expecta-
tions": her beliefs about the distribution of future prices would be cor-
rect. In Verrecchia's model, however, the investors are naive; they have
inaccurate beliefs about the mean price. Verrecchia justifies this assump-
tion by noting that each investor is a price taker 72 and therefore she
should not expect her actions to affect the price. In particular she should
not expect the information she gathers to be reflected in the price.73

The rational expectations assumption suggests the more fundamen-
tal objection to Verrecchia's assumption of naivete. Investors repeat the
process of portfolio adjustment every period. After many periods they
should notice that their naive belief (that the price does not reflect an
available information) is wrong and that they are not earning a return on
their research investments, or more precisely that they could improve
their predictions by using the price of the security to predict future
prices. If they made use of price in this way, they would discover that
the information they acquired had no value. Hence, the naive investor is
transformed into the sophisticated investor. This discovery should occur
as long as the process that generates prices is stationary. If the process
changes from period to period, investors will not learn the true distribu-
tion because it will change constantly. Further, if the process is not sta-
tionary, the inference problem for the naive investor also grows more
difficult. 74

A second, related problem arises in Verrecchia's model. The model
assumes that investors do not believe that price carries information about
security values. No one then should be interested in technical analysis of
past prices because it assumes that one can infer future prices from ob-

72 A market participant is a price taker if, when he makes his decisions, he assumes that his

actions will not affect market outcomes. In competitive markets, each participant purchases or
sells only a very small part of the market and hence his decisions have no (or very little) effect
on market price and quantity traded. We generally assume that participants in competitive
markets understand that their decisions have little effect and hence make their decisions with-
out calculating market responses to their acts. In particular, each consumer in a competitive
market is generally modeled as having an infinitely elastic (perfectly horizontal) demand curve.

73 Verrecchia, supra note 71, at 881.
74 More generally, lack of stationarity makes testing of hypotheses extremely difficult. In

Verrecchia's model, investors know the form of the distribution and need only estimate its
mean and variance. Nonstationarity might only change the mean and variance from period to
period. If this is so, Verreechia's model is adequate; but it might also change the distribution
of returns. This is not the place to explain the importance of the stationarity assumption to
asset pricing models generally (including CAPM), but "[w]ithout stationarity. . , or some
explicit model of nonstationarity, econometrics itself is in jeopardy and this seems too tragic to
take seriously." Ross, supra note 60, at 890 n.5. See also Appendix B at note 247 infra.
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serving past prices. While efficiency in Verrecchia's sense is consistent
with no technical analysis because whatever information carried by past
prices might also be carried by fundamental 75 information, investors do
purchase technical analysis. Their behavior is inconsistent with the
assumption.

Sophisticated models assume that investors realize that securities'
prices carry information about value. Investors use price to infer the
future returns of securities. These models replace the problematic as-
sumption of no learning made by naive models but they do so at the cost
of gathering information. Investors can acquire information about future
returns by either expending resources and gathering information, or ob-
serving the current price at no cost. Because the amount of information
known by any participant in the market is endogenous (i.e., is a function
of the expected gain), the efficiency paradox noted above arises. Let us
consider this paradox in the context of the market for wheat futures. If
no one acquired the information about the Soviet harvest, then everyone,
including the "market," could better predict the spot price by gathering
the information. The efficiency of the market, however, discourages an
investor from acquiring the information because no individual can secure
the gains.76

If choices that confront investors are analyzed, however, it is appar-
ent that investors still may retain incentives to do research. Thus, effi-

75 Fundamental analysis is research into the value of an investment by analysis of market
and investment-specific factors.

76 At first glance, the paradox seems to derive from the fact that everyone purchases on the
same market so that the efficiency of the market seems to be a public good. Because the
market is efficient, the acquiror of the information cannot prevent other people from appropri-
ating the benefits of the information. All market participants profit equally.

The theory of public goods suggests that there will be an insufficient level of goods in a
market because of the free-rider problem. This problem may be explained as follows: because
each person enjoys the use of the good regardless of how much she pays for it, each person, if
asked how much of the good she would be willing to support, would understate her willingness
to pay. Unfortunately, the situation is symmetric and society would purchase too little of the
good.

One simple model of this problem is the prisoner's dilemma game. This game, most sim-
ply described, consists of two players, each of whom has two possible actions (or strategies)-
cooperate (C) or defect (D). The payoff to each player depends not only on what she chooses
but also on what the other player chooses. We may represent the payoffs (Player I/Player II)
by the following matrix:

Player II's strategies

C D

C 1/1 -. 5/1.5
Player I's strategies

D 1.5/-.5 0/0
Each player has two strategies C (cooperate) and D (defect). Each player's payoff from

the game depends not only on his own strategy choice but also on the strategy choice of his
opponent. For example, if Player I chooses C and Player II chooses D, Player I receives -. 5
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cient markets do not have the property that the strategy "no research" is
always best regardless of what other investors do (technically, "no re-
search" is not a "dominant" strategy) or the property that "no research"
is best given that all other investors are doing no research (technically,
"no research" is not a "symmetric Nash equilibrium"). 77

To begin we must consider possible investor strategies. In actual
markets investor research strategies are quite complex. Decisions are re-
quired not only about the amount to spend, but also about how to divide
it up: which securities to research and whether to do technical or funda-
mental research. Whether a securities market will be efficient or not de-
pends on the joint, but independent, choices of all investors. Some
patterns of research choice will lead to efficient markets while others will
not. The pattern in the market today appears to produce a very high
level of market efficiency, but we do not know what types of restrictions
we can impose on research strategies without hindering the generation of
an equally efficient market. For example, banning technical research
might lead to an inefficient market if no amount of fundamental research
could capture the information carried by past prices. (More likely the
amount of fundamental research done might have to increase
dramatically.)

For simplicity let us ignore the complications of allocating research
funds. Instead assume that market efficiency depends only on the
amount expended on research. Let R* be the cutoff point; if more than
R* is spent on research the market will be efficient, otherwise not. Sup-
pose that all investors are alike and each chooses a research level R',
where R = 0 (no research) or Ri = 1 (a certain level of research). If the
investor chooses no research, she pursues a diversification strategy by

and Player 111.5. Each entry in the matrix first gives the payoff to Player I followed, after the
slash, by the payoff to Player II.

Examination of this game situation reveals that Player I is always better off choosing the
strategy D. But the game is symmetric; Player II therefore is also always better off choosing
strategy D. Consequently, the outcome for both players is 0, which is worse than if they
cooperated.

A strategy like D that is best regardless of what strategy other people choose is called
"dominant." In public goods situations it is a dominant strategy not to contribute in the
supply of the public good even though one desires the supplied good.

The equilibrium pair of strategies (DD) has another property. It is a "Nash equilibrium,"
which means that if Player I is using strategy D, then Player II has no incentive to change his
strategy, and similarly for Player I contingent on Player II's strategy choice. The pair (CC) is
not a Nash equilibrium. If Player II is playing C, Player I has an incentive to switch to
strategy D to increase his income.

The text suggests that, in fact, the information paradox is not a free-rider or prisoner's
dilemma problem. Rather, it is better modeled by a different game.

77 See note 76 supra.
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selecting the market portfolio.78 (Any other strategy would be irrational.
The investor would lose the benefits of diversification without gaining the
possibility of selecting undervalued securities.) If the investor chooses to
do research, she selects an "optimum" portfolio in light of the research
information. In an efficient market, the investor will not outperform the
market and her return will be reduced by research expenditures. But if
the total amount of research by all investors (who face similar payoff
matrices and the temptation to free ride) is not sufficient to produce an
efficient market, then the investor could earn a return on her research
expenditure.

We assume only that the payoff to the nonresearching investor in an
efficient market exceeds her payoff when the market is inefficient. This
assumption means that a pure diversification strategy is less profitable in
an inefficient market than in an efficient one.79 We may represent the
schema of this game in a matrix where the entries represent the payoffs to
an individual investor. 80 The game looks as follows:

Investor
Strategies
R NR

Result of R>R*-1 - 1 0
choices of
other R<R*-1 >0 <0
investors

The game matrix reveals that no research, R! = 0, is neither a domi-
nant strategy nor a Nash equilibrium (if each investor i chooses it). R! =
0 is not a dominant strategy because, if few other investors do research,
the resultant market inefficiency provides an opportunity to improve pay-
off through research. R = 0 is not a symmetric Nash equilibrium be-
cause, if everyone chooses no research, the total amount spent on
research R will be less than R* and the market will be inefficient. Conse-
quently, an investor could profit by doing research. Therefore, given that
everyone else chooses R' = 0 an investorj should choose Rj > 0.

For some payoff structures when the market is inefficient, this model

78 The investor may actually choose to invest in a mutual fund or stock index in order to
select closest to the market portfolio.

79 Market inefficiency will interfere with the investor's ability to create efficient portfolios
(i.e., those consisting of securities whose returns covary in the optimum way). See notes 34-43
and accompanying text supra. Conceivably the investor could acquire the market portfolio,
but would incur greater transaction costs in assembling such a large portfolio and might still
not be able to solve the problem of deciding in what proportions to hold particular securities.
In fact, we need only assume that in an inefficient market, the payoff to research exceeds the
pay-off to no research.

8o Note that if all other investors have spent more than (R*- 1) on research, the market
will be efficient when the last investor makes his unit expenditure on research since total re-
search expenditures will be greater than R *.

Imaged with the Permission of N.Y.U. Law Review

November 1985]



NEW YORK UNIVERSITY LAW REVIEW

will have a set of Nash equilibrium research strategies in which some but
not all investors purchase research. In this simple model, the equilibrium
cannot be symmetric in pure strategies; if each investor acts like every
other investor then everyone must do research, or no one must do re-
search, neither of which is in equilibrium. The equilibria must either be
asymmetric, or in mixed strategies. In a mixed strategy equilibrium,
each investor would choose with some positive probability to do re-
search. As a result the market would be efficient with some positive
probability. For equilibria in which the probability of doing research is
high, markets would generally be efficient. Because some investors will
undertake research expenditures only if they reasonably expect to earn a
positive return, the market will, at times, be inefficient and those doing
research will earn a return. Most of the time, however, the market will
be efficient. A series of equilibria in which investments in securities re-
search earn a competitive return will result.

A slightly more complicated model yields a few other interesting
conclusions. Assume that investors vary in size. A certain amount of
research costs all investors the same dollar amount, but on a portfolio
dollar basis is much cheaper for the large investor. Thus the same re-
search will produce a proportionately greater percentage return for the
large investor.81 Then there is some critical size below which an investor
does no research but above which investors will invest in research with
some positive probability.

Thus far we have shown that rational investors will choose to invest
in securities research if they are large enough even though the pattern of
research investment leads, with high probability, to an efficient market.
This does not imply that the aggregate amount of research is necessarily
optimal. Thus, investors might frequently invest more in research than
necessary for an efficient market. We might not be able, however, to
introduce a legal rule that would improve the performance of the securi-
ties research market; no legal rule may exist which would lead investors
to choose an aggregate level of research closer to the optimal one.

Three more comments about the model may be helpful. First, com-
petitive markets are often described as those in which an actor need not
consider the strategic implications of his choice. Thus, if securities re-
search markets were competitive one might argue that investors need not
take into account others' research expenditures. Taken too literally this
approach is obviously paradoxical. But assuming that each investor has
some probability distribution over the amount of money the rest of the
market will expend on research, then we may model each investor as

81 Returns to research may differ with size for another reason as well. There may be a high
threshold amount of research necessary to exploit possible market inefficiency.
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maximizing his expected income by his choice of research expenditure.
Again, small investors will choose R! = 0 but large investors will choose
some positive research expenditure.

Second, this informal model suggests that the prohibition of securi-
ties research by institutional investors might have serious repercussions
for market efficiency. Moreover, it questions whether a pure diversifica-
tion strategy would be wise in the event that markets are inefficient. If
markets are inefficient, our models do not predict that diversification will
be a good strategy, nor do they predict that it will be a bad strategy. We
have no asset valuation theory for inefficient markets.

Third, the existence of an equilibrium in this model depends on the
benefit to an investor who purchases research on an inefficient market
exceeding her benefit from an inefficient market when she purchases no
research. If this ratio of benefits were reversed, no equilibrium would
exist.

Recently economists have developed models that make precise the
conclusions suggested by the informal heuristic model we have outlined.
Grossman and Stiglitz provide a model in which a research market and a
securities market simultaneously achieve equilibrium.8 2 In their model an
investor must expend a certain amount to become informed about one
aspect of the uncertainty as to the price of the security. In equilibrium,
the price of the asset reveals only partially the information possessed by
informed investors. Prices are only partially revealing because the inves-
tors are uncertain about two factors that influence prices-supply and
demand-and the uncertainty about only one of these factors can be re-
solved by research. Uninformed investors who observe the price cannot
tell how much of the price is determined by the unresolved uncertainty
and how much by the events about which informed investors learned.
Because price only partially reveals the information held by informed
investors, they earn sufficient trading profits to compensate them for
their expenditures. Profits to informed investors, however, are "nor-
mal." Informed and uninformed investors earn identical returns on their
total expenditures (investments in securities plus investments in research)
because securities research is a competitive industry. If informed inves-
tors earned more than uninformed investors, it would be profitable for
some uninformed investors to purchase research. As more investors
purchase research, the price grows more informative and the value of
doing research declines. Conversely, if the uninformed earned higher
profits than the informed, it would pay for some of the informed inves-

82 Grossman & Stiglitz, supra note 8; see also Verrecchia, Information Acquisition in a
Noisy Rational Expectations Economy, 50 Econometrica 1415 (1982) (extending Grossman
and Stiglitz).
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tors to cease doing research. When the amount of research decreased,
the profit to the informed would rise.

In Grossman and Stiglitz's model, it is important that the informa-
tion acquired does not completely eliminate the price uncertainty. The
future market for wheat discussed at the outset of Part II provides a
convenient illustration. Grossman and Stiglitz require that investors be
able to resolve uncertainty about either supply or demand but not both.
If only one uncertainty, say that of supply, is resolvable, uninformed
traders would be unable to distinguish variations in price caused by the
known (to the informed investors) changes in supply from those price
variations caused by the unknown changes in demand. The unresolved
uncertainty is called "noise." The larger the impact the unresolved un-
certainty might have on the price, the greater the noise. The greater the
noise, the more valuable is extra information. Thus, if demand condi-
tions may vary widely, the price conveys less of the information available
to the informed traders. Similarly, as the cost of information acquisition
declines, the price becomes more informative.

It may be helpful to restate the Grossman and Stiglitz model in
terms we developed above. Because information is endogenous, not all
relevant information will be available to the market. Prices therefore will
not fully reveal information that is not available to the market through
securities research, and those engaging in research can earn a positive
expected return.

Both the heuristic game theory model and the formal analysis in
Grossman and Stiglitz point to the same conclusion: we should not ex-
pect 100% "efficiency" from securities markets. Markets that are sub-
stantially efficient nevertheless afford investors the opportunity to earn
competitive, positive returns from securities research. Thus the efficient
market hypothesis, and the policy prescriptions that flow therefrom,
must be understood on this basis.8 3

III

POLICY IMPLICATIONS

A. Market Efficiency and Regulation of Institutional Investors

Our survey of the theory and evidence of market efficiency has iden-

83 For a different approach to these issues, which also seeks to resolve the "efficiency para-

dox," see Gilson & Kraakman, supra note 5. Gilson and Kraakman postulate that the efficient
interaction between capital and information is determined by the initial distribution of infor-
mation among traders, which is a function of costs. The cheaper the information, the more
efficient the market. They do not purport to try to disentangle the assumption and conse-
quences of the efficient market hypothesis from asset pricing models and rational expectations
generally. As we point out, market "efficiency" is an insufficient basis for policy. See text
accompanying notes 92-93 infra.

Imaged with the Permission of N.Y.U. Law Review

[Vol. 60:761



EFFICIENT MARKETS

tified a number of serious problems in the application of the efficient mar-
ket hypothesis to legal policy. First, a substantial body of empirical work
questions whether even the most well-developed capital markets are effi-
cient.84 Second, as a theoretical matter, it seems unlikely that markets
will be efficient in any conventional sense. In markets with minimally
sophisticated investors, the information relative to which we measure the
efficiency of the market will be endogenously determined. Investors will
determine the amount of information to acquire on the basis of the return
they receive from information acquisition in comparison to the return
they can earn simply from inferring future returns from prices. The en-
dogeneity of information implies that the market can be efficient relative
only to a restricted set of information and that it will be inefficient rela-
tive to more costly information.8 5

Third, because of both empirical and theoretical problems with mar-
ket efficiency, and for independent theoretical and empirical reasons, we
doubt that CAPM accurately portrays the normal return generating
process.8 6 Fourth, because efficient market tests are joint tests, doubts
about CAPM as a benchmark of normal returns have undercut the em-
pirical studies that are cited to demonstrate efficiency. If the measure of
normal returns is inaccurate, we cannot infer that excess trading profits
are impossible. These doubts apply with particular force to tests of mu-
tual fund performance claiming that sophisticated investors spending
considerable resources on securities research cannot outperform
nonresearchers. 87

To understand the impact of these problems on policy formulation,
consider the policies that we might decree for institutional investors and
other financial fiduciaries in a world without such problems. If markets
were efficient and the capital asset pricing model accurately predicted
normal returns for securities, diversification would be the only reasonable
investment strategy. All investors should identify the level of risk they
wish to accept and choose an efficient portfolio that maximizes return
given that level of risk. Where the investor could borrow or lend at the
risk-free rate, that portfolio would consist of the market portfolio, as ap-
propriately leveraged or unleveraged. 88 Some research to determine
whether smaller (than market) portfolios closely approximated full diver-

84 See Appendix A at text accompanying notes 221-45 infra.
85 See text accompanying notes 77-83 supra.
86 See text accompanying notes 53-65 supra.
87 See Appendix A at text accompanying notes 208-20 infra.
88 See note 46 supra. The text refers to the standard CAPM model. If Black's "zero-beta"

CAPM model is employed, optimal "passive" investment strategies would be more complex.
This is because the zero-beta CAPM does not assume an investor can borrow at the risk-free
rate, meaning that the market portfolio would not be the efficient portfolio for all levels of risk.
This is illustrated as follows:
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sification would be justified if the slight loss in efficiency were compen-
sated by the decrease in transaction costs necessary to form and maintain
that portfolio. 89 For investors, such as mutual funds, who cannot readily
borrow or borrow near the risk-free rate,90 and who seek greater risk
than provided by the market portfolio, the task is to assemble the efficient

Expected
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Rate
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Risk

The efficient frontier becomes LABC. The market portfolio is on the frontier, but unlike
the standard CAPM, it is not the optimal portfolio for all investors. Investors who wish a risk
level below that provided by portfolio A should mix A with lending at the risk-free rate; for

risks greater than B, by acquiring more of portfolio B through borrowing; for risks between A
and B, by acquiring the appropriate portfolio of risky assets. The market portfolio loses its
uniqueness as a guide for investment (although its identification remains essential for the
model). Thus, translating the model's prescriptions into an appropriate passive portfolio strat-
egy becomes problematic.

The matter becomes more problematic still if other "nonstandard" CAPM models are
employed, such as a CAPM that looks at returns on an after-tax basis, or an inflation-adjusted
CAPM. See generally Elton & Gruber, The Lessons of Modem Portfolio Theory, in B. Long-
streth, Modem Investment Theory and the Prudent Man Rule (forthcoming 1986). Financial
economists frequently criticize the legal literature in this area on grounds of overemphasis on
the market index as the only appropriate portfolio of risky assets for the investor diversifying
at a particular level of risk. The result holds only under the standard one-factor CAPM, with
its artificial assumptions about borrowing at the risk-free rate.

89 See Langbein & Posner, Market Funds I, supra note 6, at 11 (suggesting significant loss

of correlation with the market index due to diversification with significantly fewer stocks).
90 See Appendix A at text accompanying notes 215-17 infra (discussing limitations on bor-

rowing by mutual funds). In general, financial fiduciaries are not permitted to leverage invest-
ments through borrowing. See, e.g., Restatement (Second) of Trusts § 227 comment f (1959)
(purchasing of stocks on margin regarded as "speculation"). This fact may help explain the
recent wave of corporate restructurings, in which debt is substituted for equity in corporate
capital structures. Institutions that cannot attain their desired leverage directly may therefore
show some preference for securities of highly leveraged firms.
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portfolio of risky assets. CAPM makes this possible by postulating a
linear relation between expected return and relative risk, and defines the
risk of a security in an operational way. Thus, research expenditures to
determine the covariance of the return of a given security with the return
of the market are both necessary and justified. In short, the "un-
problematic" truth of the efficient market hypothesis and the CAPM
would dictate comparatively clear and succinct rules of prudent invest-
ment and securities research. Indeed, these rules, based on such an un-
problematic world, have been the basis for recent legal policy-making
proposals.91

How do these proposals change if we acknowledge the doubts out-
lined above? The discovery that efficient market theory is not necessarily
true does not free the law from theory; rather it deprives the law of a
coherent theoretical framework within which to evaluate policy propos-
als. In the absence of such a framework, we must at least make explicit
the empirical and theoretical judgments we use in prescribing specific
legal policies.

Suppose that information was exogenous (because investors are na-
ive and will continue to engage in securities research without regard to
returns) and markets were efficient but that the capital asset pricing
model presented an inaccurate or unimplementable standard of normal
returns.92 Diversification would still be the only prudent strategy to un-
dertake, but criteria against which to appropriately diversify one's hold-
ings at a specific level of risk would be lacking, even if only an efficient
proxy for the market portfolio were desired. 93 One might then require

91 See, e.g., Junewicz, supra note 6 (proposing pension plan disclosure of investment risk as
measured by beta to enable participants to choose desired risk level); Langbein & Posner,
Market Funds I, supra note 6, at 14-18 (suggesting that trustees should buy shares in a mutual
fund or a market fund rather than try to choose particular stocks); Langbein & Posner, Market
Funds II, supra note 6, at 21-23, 28-31, 33-35 (supporting the use of passive investment strat-
egy, commingling of small accounts, and deviation for trusts with few securities); Langbein &
Posner, Social Investing, supra note 6, at 83-96 (questioning social investing on the grounds
that it reduces diversification and adds administrative costs without increasing expected re-
turns-a view of social investing that is significantly undercut by the move from the standard
CAPM model to nonstandard models, because of the loss of a single efficient portfolio of risky
assets); Pozen, Money Managers and Securities Research, supra note 6, at 949-53 (recom-
mending presumptive permissive rules for portfolio management and purchase of securities
research); Note, Broker Investment Recommendations, supra note 5 (advocating a mandated
warning from brokers to investors disclosing that returns from portfolio theory strategy gener-
ally exceed stock-picking strategy).

92 See text acccompanying notes 34-65 supra. Note that even if we believed CAPM to be a
correct theory of asset pricing, the problem of devising an appropriate market index to mea-
sure relative risk could make it unimplementable.

93 Traditional trust doctrine provides a good illustration of the vagueness of the general
prescription "to diversify" without a guiding theory. See, e.g., H. Bines, The Law of Invest-
ment Management 6.02[4] (1978); Restatement (Second) of Trusts § 228 (1959) (imposing a
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