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P
Lihlic firms in the U.S. are required to submit
financial reports both quarterly and annually.
While this is the common practice in Western
countries at present, other reporting terms were

once required, and different regulations still hold in
various countries around the world. See, for example, De
Ridder and Muller {1994| and Parker and Yamey [1994].

Should firms be required to disclose information,
or should disclosure be discretionary? If disclosure should
be required, what is the optimal amount of information
that should be reported? In other words, how much
detail should be provided to stockholders, or how often
should reports be provided?

Most authors investigating these issues focus on a
single firm, or on the effect of obtaining information
about one firm from the fmancial reports of another
related firm. We take a different approach—^we investi-
gate the question of disclosure in a portfolio theory
context.

The socially optimal disclosure and the desirability
of disclosure requirements have been widely studied in
various aspects of theory. The economic literature reveals
a variety of opinions regarding the need for disclosure and
the optimal amount of information that firms should be
required to disclose. Crossman [19811, Diamond [1985],
and Fishman and Hagert\' [1998] point out that in some
cases disclosure regulation seems to be redundant, while
other studies show that voluntary disclosure by firms is
sometimes insufficient and thus disclosure regulation
is needed.'
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Verrecchia [199()| notes that firms may voluntarily
disclose positive information and avoid voluntary disclo-
sure of negative information. We adopt Grossman's [1981]
approach and assume that the firm cannot disclose only
good intormation, because non-disclosure would be taken
as bad news. Thus, we do not analyze the question of
selective or biased disclosure but instead deal with the level
of information. Hence, if the firm decides voluntarily to
increase its disclosure, it will release more information,
good and bad, in an unbiased fashion.

Easley and O' Hara [2004| discuss the effect ofthe
mix of public and private information on firm values.
We focus on the optimal level of public information and
its implications for disclosure regulation in the multiple-
firm case.

Dye [1990] and Admati and Pfleiderer |200n[ look
at the effect ot learning about one firm from the disclo-
sure of a different related firm. We approach the issue from
a different angle, using a portfolio approach to analyze the
value of financial disclosure to stockholders and thf need
for disclosure regulation. Our focus is the effect oi firms'
disclosure on the composition of investors' portfolios.

The interactions between firms in our model occur
because a change in investors' estimates regarding one
firm's parameters, say, its mean return, may affect the
optimal investment proportions in all the other firms {as
suggested by Markowitz [1952]). These interactions may
be complex and non-trivial. Thus, in our model the
effect of a firm's disclosure on its value and on the value
of other firms is quite difFerent from the effects discussed
previously in the hterature."

We use the mean-variance fi^amework. To derive the
optimal m,ean-variance portfolio, one needs full and pre-
cise information regarding the values ofthe mean rate of
returns vector and the variance-covariance matrix. In
reality, this information is not known, and investors have
to estimate values ofthe various parameters according to
the information available. As the estimation process gene-
rally involves heterogeneous subjective beliefs, investors
may err in their estimates, and thus may choose various
interior portfolios, which clearly implies a reduction in
expected utility.-*

We assume that disclosed information reduces esti-
mation errors and clusters investor beliefs closer to the true
parameters. Thus, stockholders are willing to pay to gather
more information, which reduces the errors involved and
improves their expected utility.

Our study rests on several assumptions:

• Reported intormation is truthful, unbiased, and
costly.

• The firm's goal is to maximize its value, so it
will disclose information voluntarily only if such
disclosure increases its value.

• Investors select their optimal diversification by the
mean-variance rule, and their estimates regard-
ing the means and variance-covariance matrix are
unbiased and based on the financial information
available.

• The more precise the firms' financial disclosure,
the more accurate the investors' estimates and
therefore the smaller the investment errors. In the
extreme case of full information disclosure, all
investors know the true parameters. In this case,
the model collapses to the classic homogeneous-
belief capital asset pricing model, where all
investors select efficient portfolios, i.e., linear
combinations of tbe market portfolio and the
riskless asset.

Assuming that managers' goal is to maximize the
value ofthe firm's stock, and that stockholders' goal is to
invest in a mean-variance-efficient portfolio, there may
be a conflict of interest between the two parties. While
it is obvious that (costless) financial disclosure improves
stockholders' welfare, it is a priori not clear whether vol-
untary disclosure increases the firm's value.

To see this, note that when firms disclose incom-
plete information, equity portfolios selected by investors
due to subjective beliefs generally differ trom the optimal
mean-variance tangency portfolio. This implies in turn that
firms' equihbrium values may diverge from the predictions
ofthe CAPM, which implicitly assumes all investors are
fully informed.

Therefore, in an incomplete disclosure market, some
firms may be overvalued in terms ot their CAFM values,
while other firms may be undervalued. Moreover, as
investors' diversification depends on the information
disclosed by all tirms, this implies that each firms value
is affected not only by its own disclosure but also by
other firms" disclosure. Thus, the effect ot financial dis-
closure on a firm's value is not at all obvious.

Considering the disclosure cross-effect, what should
be the optimal disclosure policy ofthe tirm? Should disclo-
sure be mandatory?

To address this issue, we analyze firms" equilibrium
values in a market with incomplete disclosure, and
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compare them to the values as predicted by the CAPM.
We show that in an incomplete disclosure market with an
infinite number of assets and an infinite number ot
investors, firms' equilibrium values converge to their CAPM
values. This result is based on our research in Lev̂ ', Levy,
and Benita [2006). Thus, the firm's value is indepen-
dent of its disclosure policy and the disclosure policy
ofthe other firms.

While we derive this result for infinite markets,
nunieric.ll simulations demonstrate that the result also
holds almost precisely in a fmite market with reasonable
numbers of assets and investors. Thus, considering the fact
that disclosure is costly for firms, the implication is that
firms do not have an incentive to disclose information
voluntarily. As disclosure of information improves
investors" welfare, in order to maximize social welfare the
regulator has to force firms to disclose intormation.

DISCLOSURE AND FIRM VALUES
IN A PORTFOLIO FRAMEWORK

We use the Sharpe []964|-Lintner [1969] CAPM
framework to analyze the effect of disclosure on firm
values. One ofthe fundamental CAPM assumptions is
that the mean rate of returns vector, l̂, and the variance-
covariance matrix, Z, are known, and all investors
agree on the values of these parameters. This assumption
implies that firms provide stockholders full and precise
information, and investors have homogeneous beliets
based on this information.

In our model, as in the Sharpe-Lintner CAPM, we
assume that with full disclosure all investors have homo-
geneous beliefs. With only partial disclosure, however, the
parameters are estimated subjectively by investors, so
investors may have heterogeneous beliefs.̂  Thus, in an
incomplete-disclosure market, portfolios selected by
investors may be different from one investor to another,
as well as different from the CAPM optimal portfolio. This
in turn implies that firms' equilibrium values may gener-
ally diverge from the predictions ot the CAPM.

To examine the efi'ect of the lack of full informa-
tion on firms' values, we first discuss the optimal mean-
variance portfolio derivation and determination of firms'
equilibrium values according to the classic CAPM, where
full information is given and \l and S are known to all.
We can then compare these values to firm values in a mar-
ket with incomplete disclosure. Given the mean returns
vector, p., the variance-covariance matrix, X, and the

riskless interest rate, r, the optimal investment proportion
in the i-th firm,x , is given as follows:

(1)

where the v are the elements ot the inverse matrix ot
Z, and n is the number of assets (see Merton [1972,
Equation (41)].

By the market clearing condition, the equilibrium
value ot the i-th tirm, V, is given by:

V = X (2)

where T̂ , is the k-th investor's wealth invested in equity,
and K is the number of investors.

To analyze the equilibrium values in a market with
incomplete disclosure, suppose that firms do not disclose
complete information. Given the available partial infor-
mation, the k-th investor estimates ot \l and £ arc ^^ and
Z , which may generally differ from the true parameters.

One can incorporate the etTect ot the lack ot fnian-
cial information on investor beliefs quantitatively in two
ways:

I. [l^^~ \L{\ + ej and L̂  = ZE, where ê^ is an error
vector and E is an error matrix (or l̂̂  - |l + ê^

2. R̂ =̂ R̂  + ê  where R̂  stands for the rate of return
on the i-th firm, R is the k-th investor estimate
of this distribution, and ê îs an error term dut̂
to the lack of full disclosure.

Our model assumes that the error terms diminish
with the amount of disclosed information, and at the limit
when full information is available the error terms vanish
(and E —> I. where I is the unit matrix, or E —>U in the
additive case).

Approach (2) automatically implies that with par-
tial disclosure, the investor will err both in |i and Z
because e^# 0 generally imphes that both M-̂  '̂  M- ^"d
Z ^ Z. Approach (1) lets us assume that the lack ot
reported information may induce \i^ ^ ji, or Ẑ^ ^ Z, or both.
Thus, approach (1) allows us to decompose the analysis
into the investigation of errors regarding the mean returns
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and of errors regarding the covariances. Because of" this
advantage we use approach (1).

We focus on errors regarding only the expected
returns, i.e., li^^ \i but L̂ . - L. A generalization of our anal-
ysis to both Jl ^ M-,̂  and 'L^'L^'is straightforward.^

As the estimation process involves subjective beliefs,
it implies that \l^ differs from one investor to another, and
has some distribution in the population. We want to
isolate and analyze the effect of the lack of information
on the firm's value, and we do not want to introduce
systematic expectation biases, such as general overoptimism
or pessimism. Thus, we choose a distribution of IJ,,̂  so that
it is unbiased. E [ Q. 1 = u, where U is the true value of the

IK 1 I

i-th firm's expected return. We assume that the degree of
the error in the investors' estimate of |i is proportional to
the magnitude of )i . Thus, we take:

(3)

where e ^ is an error factor regarding firm i that is distributed
according to some probability density function f(e ) with
E(ê î ) = 0. (E(e^ )̂ = Oensures that E [ ji^J ^ n^.) As the random
variable.s £,̂  represent the subjective idiosyncratic estima-
tion errors, they are assumed to be independent across
firms and across investors.

Our results do not actually hinge on any assump-
tions regarding the specific distribution of Ê .̂ Thus, our
model allows a different distribution of e,̂ for different
stocks, which implies that firms may disclose a differential
amount of information.

Let us see how the lack of precise knowledge regard-
ing n affects the selected portfolios. When disclosure is
incomplete, the investment proportion in the i-th firm
generally varies across investors. The k-th investor's invest-
ment proportion in firm i, denoted by x̂^̂, is given by:'"

(4)

h = l 1=1

where the tilde indicates that these values are stochastic
(because the error term e is stochastic). By the market clear-
ance condition we obtain:

The asterisk denotes values corresponding to the market
with incomplete disclosure; hence, V* is the value of firm

i in a market with partial disclosure. Note that unlike the
CAPM clearance condition, here we use x,^rather than x,
where x,̂ is some function of the k-th investor vector of
e reahzations |^ =(£,^.6,^ e^J Hence V' may generally
be different from V in Equation (2).

Convergence to CAPM Firm Values

In large markets with many firms and investors,
firms' equilibrium values converge to their CAPM val-
ues, i.e., V"—>V. This result, which is based on Levy, Levy,
and Benita [20()6|, imphes that the firm has no incentive
to disclose information voluntarily, as disclosure is costly
and as the information disclosed does not increase the
firm's value. The fact that x, ?i x implies that investors

ik 1 '

hold mean-variance inferior portfolios, however, imply-
ing that the lack of disclosure reduces investors' expected
utility. While with less disclosure the firms' values do not
change, generally all investors lose in terms of expected
utility, meaning disclosure regulation is clearly needed.

In Levy. Levy, and Benita [2006] we prove that in
infinite markets (K —> «= and n —» DQ) with uncorrelated
assets and incomplete disclosure, firms" equihbrium values
converge to their CAPM values, i.e., to values with full
disclosure, V" —> V. The same result holds for correlated
assets with equal correlations. When there are many but
finite assets and investors, and under a general correlation
matrix, we show in Levy, Levy, and Benita in numerical
simulations that the same result holds almost precisely.
Thus, the firm's value is not affected by the amount of its
disclosure or by other firms' disclosure policy.

The reason behind this convergence result is
rooted in the fact that as n —> oo, the investor k's invest-
ment proportion in firm i,x^^^becomes/mrar ine.^This lin-
earity, and the fact that expectations are unbiased
(E[e;J = O), implies that E[x^J = x , which in turn implies
the convergence of firm values to their C^APM values.

Numerical Simulations

While precise convergence holds only at the limit
of infinite markets, numerical simulations demonstrate that
firm values are almost identical in both the presence and
the absence of disclosure in finite markets, and may be
helpful in obtaining insight about the convergence result.
We investigate equilibrium pricing in an incomplete
disclosure market with a finite number of investors and
stocks. We take the number of investors to be K — 10,000
and the number of stocks to be n = 20, which is rather

1 1 0 FiNANc:iAi Disci.nsuRR AND REC^ULATION WINTER. 2onf,



E X H I B I T 1
Stocks in the Numerical Simulation

Stock Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

Expected Return (%)

I2.7i
16.73
13.42
14.36
20.11
11.18
13.49
15.44
19.60
14.35
10.21
13.39
12.02
14.24
17.69
15.73
19.87
15.77
15.36
i6.56

Standard Deviation (%)

22.33
19.73
26.02
22.81
25.03
19.86
29.86
33.10
33.87
33.20
16.35
30.33
24.09
22.03
21.75
30.23
29,09
28,09
32,92
29,95

conservative, as in actuality markets are much larger. For
simplicity, we assume all investors have the same invest-
ment capital, i.e., T = T for all investors; the resuits do
not change significantly under different assumptions
reeardine the distribution of T,.

We take the error factor, ê ,̂ to be normally dis-
tributed with |i - 0 and a = 0.3 for all firms. To get a
feeling for the meaning o fc = 0.3, recall that if p, - 10%
this implies that there is about a 0.95 probability that
investors' subjective estimates of |i. will be in the range of
4% to 16%. Thus, a of 30%) implies a relatively large
amount of error in investor estimates.

We select stock expected returns, |a., and stock vari-
ances, a" such that \i and O' are correlated at about 40%, as
found in , e.g., Douglas [1969] and Uvy [1978]. Exhibit 1
illustrates the selected stocks' \i and CT in a mean-standard
deviation space, and Exhibit 2 reports the correlation
matrix assumed for these stocks.

Given the expected return vector, \i, the variance-
covariance matrix, S, and the risk-free interest rate, which
is taken as r = 4%), the CAPM investment proportions'
vector and the firms' values with full disclosure are first
derived according to Equations (1) and (2). Next, we
select for the k-th investor a vector of random error val-
ues e (i = 1, 2, ..., n). Given the simulation realizations
vector of e , the subjective optimal diversification, x^ is

derived for each investor (K - 1,2, .... 10,000) accord-
ing to Equation (4). By aggregating across investors, we
obtain the firms' values, V', in the case of partial disclo-
sure, as given by Equation (5).

Exhibit 3 illustrates the relation between V" and V̂
as obtained in a typical simulation {other simulations with
different E realizations yield very similar results). We can
see trom the plot that in most cases V - V . Thus, while
the result that firm values are unaffected by disclosure is
proven mathematically for the case K —> °° and n —> oo,
it also holds approximately for a fmite and relatively small
market with K = 10,000 investors and n - 20, let alone
for actual markets, which are much larger.

As disclosure of information is costly, this result
implies that the firm has no incentive to disclose infor-
mation. On the other hand, the k-th investor's investment
proportions are different from the optimal proportions,
X / X, so the investor's chosen portfolio is located below
the capital market line, which implies reduced investor
welfare in the absence of full financial disclosure.

Note that if a firm improves its disclosure, the
investor's welfare will improve, but this will not enhance
the firm's value, and all the benefit will go to the investors.
Thus, there is a conflict of interest between investors and
firms" managements regarding the need for disclosure;
therefore disclosure regulation is necessary.

VALUE OF FINANCIAL DISCLOSURE
TO STOCKHOLDERS

How much information should firms be required to
disclose? To answ^er this question, we have to analyze the
value of financial disclosure to stockholders, and compare
this value with the disclosure costs. Analysis of the investor's
welfare less due to lack of financial disclosure indicates the
amount of disclosure that is socially optimal.

When firms disclose only partial information,
investors generally select inferior portfolios, which clearly
implies reduced expected utility. Therefore, investors
are willing to pay for collecting more information, which
reduces their estimation errors and improves their expected
utility. We show that although firms do not have an
incentive for financial disclosure, stockholders' expected
utility improves with the amount of information dis-
closed by firms. Hence, this is a clear case for disclosure
to be required.

Exhibit 4 illustrates the investor's loss due to the lack
of financial disclosure in mean-standard deviation space.
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E X H I B I T 2
Correlation Matrix of 20 Stocks

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

1
1.00
0.25
0.24
0.21
0.24
0.23
0.1
0.22
0.18
0.11
0?

o.u
0.14
0.16
0.13
0.19
0.16
0.21
0.24
0.13

1
0

2

00
22

0.23
0
0
0
0

11
14
18
16

0.15
0
0
0
0
0
0
0
0
0
0

12

n
16
13
25
14
23
22
12
22

0.22

3

1.00
0
0
0
0
0
0
0
(

0
0
0
0
0
0
0
0

.16

.19

.19

.14

.18

.19

.21
15
0.2
16
11
21
13
15
18
14
19

4

1.00
0
0
0

.17

.18

.19
0.2
0.24
0
(1
0
0
0
0

0

14
17
15
15
13
22
0.2
12

0.25
0
0
14
17

5

1.00
0.22
0.22
0.18
0.24
0.12
0 19
0.17
0.18
0.12
0.22
0.19
0.24
0.23
0.11
0.24

1
0
0
0
0
0
0
0
0

6

00
11
15
17
21
??
13
13
13

0.23
0

0
0
0

17
X2
25
13
19

7

1.00
0.24
0.17
0.22
0-74
0.16
0.15
0.14
0.12
0.25
0.12
0.13
0.16
0.14

1
0
0
0

8

00
18
23

n
0.22
0.
0.
0.
0.
0.
0.
0.
0.

14
23
17
13
22
13
24
14

1
0
0

0
0

9

.00

.17
19
0.2
.23
18

0.24
0.2
0.12
0
0
0

23
22
22

1
0
0
0
0
0
0
0
0
0
0

10

.00
?5
17
22
21
21
19
15
16
11
11

11

1 00
0.11
0.18
0.24
0.22
0.22
0.24
0.13
0.13
0.22

1
0
0
0
0
0
0
0
0

12

.00

.17

.14

.13

.17

.18

.22

.18
18

1

13

00
0.24
0
0
0
0

15
14
16
24

0.15
0 13

14

1.00
0.19
0.17
0.12
0.11
0.19
0.23

1
0
0
0

0

15

.00

.17

.24

.18
0.2
.22

1
0
0
0
0.

16

00
16
14
17
18

1
0
0
0

17

.00

.14

.17

.22

18

1.00
0.18
0.14

19

1.00
0.23

20

1.00

E X H I B I T 3
V* as Function of V.—K = 10,000 Investors,
n '= 20 Stocks, and ô  = 30%

OJ

0.25

0.2

> 0-15

0.1

0.05

0
0.05 0.15

V,

0.2 0.25 0.3

C'.urve ee' and the line rr' denote the etFicient frontier and
che capital market line (CML), respectively. Suppose that
due to optimization with l̂̂^ and Y.^, rather than |X and
S, the k-th investor holds porttblio P. This investor's loss
in terms of expected return due to inefficient diversifi-
cation is defined as the vertical line denoted by PM'.
This is the loss because with full disclosure the k-th
investor could have selected an efficient porttblio with the
same degree of risk (portfolio M').'

E X H I B I T
Investor Loss

standard deviation

Hence, the k-th investors loss in terms of expected
return, denoted by L , is given by:

where |J , and a , are the mean rate of return and the
Pl̂  pK

Standard deviation of the k-th investor's portfolio,
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respectively, and \i^ and a^ are the mean rate of return
and the standard deviation of the optimal mean-variance
portfolio (the market portfolio).

Note that L is given in percent. Therefore, the k-th
investor's expected loss in dollar terms is given by the
product of her percentage loss in terms of expected return,
L̂ ,̂ and her invested wealth, T̂ ,. Thus, given the vectors
L and T. one can aggregate over investors to derive the
expected loss in the economy in dollar terms, denoted by
I, as follows:

' = 2-L.i. (7)

Under che assumption that L̂  is independent of T ,
the expected loss is given bv:

10,000

/ 10,000 =L

From a social welfare standpoint, one should spend
money on financial disclosure up to the point where the
disclosure costs are equal to the benefits attributable to
avoiding losses. The less information disclosed by firms,
the higher the standard deviation of the error term, a
and hence the less efficient investors' portfolios.

To get an idea of the effect of the intensity of the
error factor, â . on investors" loss, we carry out simula-
tions tor various levels of o ,̂ using empirical asset return
distribution parameters. The assets are the 25 Fama-
FreTich portfolios sorted on size and book-to-markct.
This choice of assets has the advantage of employing data
on a very large number of stocks, which are divided into a
manageable number of portfolios. The means, variances,
and covariances of these assets are estimated from the
empirical annual returns over 1926-2001."

We vary CT̂, from 1% to 6%. These are conservative
values, implying small errors. Obviously, with higher
errors, the loss to investors is even greater than the loss
we report. We conduct one simulation for each CT,. and
in each simulation we calculate the mean and the vari-
ance of each selected portfolio and also the mean and the
variance of the optimal portfolio.

Then we calculate for each simulated porttblio the
loss in terms of expected return according to Equation (6)
(we have 10,000 random portfolios, as K - 10,000).
Given the vector L, we calculate for each simulation the
average percentage loss:

Exhibit 5 illustrates the location of the investors'
portfolios in a mean-standard deviation space relative to
the efficient frontier and relative to the CML (only 1,000
portfolios are graphed of the 10,000 portfolios). As can
be seen from Exhibit 5, the higher CT , the farther the
investors' portfolios are from the CML. Thus, Exhibit 5
implies that, as expected, investors' portfolios become
less efficient as o increases.

Exhibit 6 plots the average percentage loss, L , as a
function of the intensity of the error factor, o . We can
see that a shift from an error factor of CT - 1% to an error
factor of CT^ = 6% increases the average investor loss from
0.3% to about 9.6%. Thus. Exhibit 6 indicates that investor
loss due to inefficient diversification is very sensitive to the
level of o .

e

One can use our methodology to estimate the
amount investors are willing to pay to gather more
information in order to reduce the errors involved in
their investment decision-making. To reduce CT from
6% to 4%, for instance, investors are willing to pay
9.6% - 4.4% = 5.2% of the total market capitalization,
which is no doubt a very large figure.

CONCLUDING REMARKS

The value of financial disclosure and the need for
regulation are important and controversial questions. We
take a porttblio approach to analyze these issues, focus-
ing on the effect of lack of information regarding
firms' mean returns vector on firm values and on the inef-
ficiency of in\'estor allocations.

We show that in large markets where investors'
estimates are unbiased, the firm s value is not affected
by its financial disclosure or by other firms' financial dis-
closure policy. Thus, considering the fact that disclo-
sure of information is costly, our result implies that
tirms, whose goal is to maximize their market value,
have no incentive to disclose information voluntarily.
This may explain why firms generally report only the
lntormation required by regulators and do not volun-
teer more.

We also show that investor portfolios become more
efficient with the amount of mfbrmation disclosed by
firms, which implies that investor welfare is diminished
in tlie absence of financial disclosure. Thus, as improved
disclosure enhances investor welfare but not the value of
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E X H I B I T 5
Efficient Frontier, CML and Investors' Portfolios (1,000 representative portfolios)

•H

StuUMd DMWtiM (H>

E X H I B I T 6
Average Loss in Portfolio Returns as Function of

J

12%

10%

8%

6%

4%

2%

0% I
1 % 2% 3% 4% 5%

the firm, disclosure regulation is needed to maxitnize
social welfare.

One can adopt the methodology sug-
gested here to analyze investors' loss at
various levels of disclosure precision. Prelimi-
nary results indicate that investors can lose
quite a bit because of incomplete disclosure.

This is not to be taken to mean that
the stricter disclosure regulations, the higher
tbe social welfare, because disclosure of
information is costly—and the cost rises
with the precisiori and the frequency ofthe
information disclosed. Regulators establish-
ing mandatory disclosLires have to take into
consideration not only the investor loss
induced by incomplete disclosure, but also
tbe costs involved.

The optimal amount of information
that firms should be required to disclose
should be determined by minimizing both

disclosure costs and investors' loss due to the absence
of information.

6%
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'Admati and Ptleiderer [2000] show that in the case of
multiple firms with correlated values investors can use infor-
mation disclosed by one fimi in valuing other related finns. In
this case, disclosure regulation sometimes, but not always,
improves welfare, while voluntary disclosure is often socially
inefficient. See also Dye [1990].

-Easley and C Hara [20(14] also use a rnultiple-firni set-
ting. In tbeir framework, firms' returns are cross-sectionally
uncorrelated, and investors have CARA preferences, so investor
investments in one firm are independent of investor expecta-
tions regarding the other firms. Tbe interaction among firms
plays a central role in our analysis.

•̂ Note that any deviation in the investor's estimate from
the true values ofthe various parameters, whether it is optimistic
or pessimistic, leads to selecting an inferior portfolio.

••The beterogeneous beliefs may also be due to private sig-
nals about the information tbat is not publicly disclosed. Note
that under a certain set of assumptions prices may be fully
revealing (see Admati [19851). In general, tbough, prices will
be at most only partially revealing (see Biais, Bossaerts. and Spatt
[2003]), and beliefs will be heterogeneous.

"•That is, we focus on the estimate of fimis' expected profit.
Suppose an investor (or a financial analyst) decides a given stock
should be priced at a P/E muitipie of, say, 15. Given the mar-
ket price, the investor needs to estimate E. which is the expected
earnings per share, to know whether to buy the stock. The more
information available on profit, the better the estimate of p..

'Tbis is similar to Equation (1), but the subjective beliefs
(Ĵ  replace jJ .

'Of course, witb full infonnation the investor will select
some efficient portfolio corresponding to particular preferences,
which does not necessanly coincide with porttbho M'. To avoid
the introduction of hypothetical preferences, we choose to mea-
sure investors' loss due to an inefficient diversification in tenns
of expected retum rather than in terms of expected utility.

•̂ These data are available at the web sue: http:// mba.
tuck.dartmoutb.edu/pages/faculty/ken.french/da ta_library.html.
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