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Disclosure Decisions by Firms and the
Competition for Price Efficiency

MICHAEL J. FISHMAN and KATHLEEN M. HAGERTY*

ABSTRACT

This paper develops a model of the relationship between investment decisions by firms
and the efficiency of the market prices of their securities. It is shown that more efficient
security prices can lead to more efficient investment decisions. This provides firms with
the incentive to increase price efficiency by voluntarily disclosing information about the
firm. Disclosure decisions are studied. It is shown that firms may expend more resources
on disclosure than is socially optimal. This is in contrast to the concern implicit in
mandatory disclosure rules that firms will expend too few resources on disclosure.

THIS PAPER DEVELOPS A model of the relationship between firms’ investment
decisions and the efficiency of the market prices of their securities. It is shown
that more efficient security prices can lead to more efficient investment decisions.
This provides firms with the incentive to increase price efficiency by voluntarily
disclosing information about the firm. Disclosure decisions are studied.

The costs of disclosure are twofold. First, there are costs of producing and
disseminating the information. Included here are opportunity costs of firms’
employees, auditing and legal expenses, costs of printing and distribution, and
costs associated with the release of any proprietary information. Second, there
are traders’ costs of assimilating the information. For instance, while it is not
very costly to obtain a firm’s 8—K and 10—K (once produced), it is quite costly
to understand the implications of their contents. While the former costs have
been recognized in the literature on disclosure, the latter costs have not. That is,
while traders are sometimes viewed as having access to some costly information,
the information contained in firms’ disclosures is typically taken to be costlessly
observed by all (see for instance Diamond (1985) and Dye (1987)).

Taking traders’ costs of learning the information content of firms’ disclosures
into account leads to new conclusions regarding incentives to expend resources
on disclosure. In particular, it is shown that firms may spend more on disclosure
than is socially optimal. This overdisclosure results from firms competing for the
attention of traders. This is an interesting result given the public policy concern
that firms, on their own, will spend less on disclosure than is socially optimal —

* Kellogg Graduate School of Management, Northwestern University. We would like to thank
Sugato Bhattacharyya, Doug Diamond, Bill Rogerson, Chester Spatt, and seminar participants at
Columbia, MIT, Minnesota, and Wisconsin for helpful comments. The second author would like to
thank the Banking Research Center at Northwestern University for financial support.

! The distinction between producing and assimilating information is also made by Merton (1987).
It is used to motivate the idea that firms have “limited investor bases,” and the implications for asset
pricing are analyzed.
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witness the enactment and survival of the Securities Act of 1933 and the
Securities Exchange Act of 1934. These securities laws form the basis for
mandatory disclosure for publicly-held firms.

The nature of the model is as follows. Managers of firms make investment
decisions that are not observed by the market. This unobservability induces less
investment than is efficient. This underinvestment problem is less severe the
more efficient is a firm’s stock price. More efficient prices are more sensitive to
the chosen investment level, and thus provide greater incentives to invest.
Interestingly, the information contained in the stock price is itself, of no use to
the management. It is the presence of the information in the market, and the
efficient pricing of shares that is beneficial.”

In an attempt to increase price efficiency, firms expend resources on disclosure.
A disclosure is a signal that contains information on future cash flows, and the
greater the expenditure on disclosure, the more informative the signal. Once
firms have made their disclosure decisions, traders determine which firms’
disclosures to observe. It is assumed that it is too costly for a trader to study the
disclosures of every firm. After traders observe firms’ disclosures, trading in a
securities market takes place. In the securities market, price efficiency is increas-
ing in both the informativeness of the signal made available to traders and the
number of traders who observe the signal.

The incentive for firms to spend too much on disclosure arises as a result of
the interaction between firms’ disclosure decisions, traders’ information acqui-
sition decisions, and price efficiency. While a firm independently determines how
informative its own disclosure is, the determination of the number of traders who
study its disclosure depends on the disclosure decisions of other firms. Since
traders cannot study every firm, firms must compete for the attention of traders.
Other things equal, the more informative the disclosure of a given firm, the more
profitable it is for a trader to study the disclosure and trade on the information.
So a given firm can attract traders from other firms, and makes its own share
price more efficient, by making a more informative disclosure.? This competition
for traders may lead to an equilibrium in which firms provide more informative
disclosures than is socially optimal.*

The remainder of the paper is organized as follows. Section I presents the
model and the securities market equilibrium. Section II analyzes firms’ invest-
ment incentives. Section III analyzes firms’ disclosure decisions. Section IV
concludes the paper.

2 This investment problem is similar to that studied by Grossman and Hart (1982). In both
analyses, investment decisions are unobservable. There it is shown that if the manager faces a
bankruptcy cost, the issuance of debt induces the manager to make a more efficient investment
decision. Here, an increase in the efficiency of the market’s pricing of the firm’s shares induces the
manager to make a more efficient investment decision.

3This is in contrast to Diamond (1985), Fama and Laffer (1971), and Hakansson (1977) where
disclosure deters traders from expending resources on information collection for speculative purposes.
This is because traders observe a firm’s disclosure costlessly and are deterred from expending resources
on other information sources. In these studies, price efficiency offers no social benefit so discouraging
information collection is beneficial. See also Hirshleifer (1971).

“For discussions of positive externalities associated with disclosure, see Beaver (1977) and
Easterbrook and Fischel (1984). These may arise if one firm’s disclosure provides information about
another firm.
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I. The Model and Securities Market Equilibrium
A. The Model

Consider a three-date model with an investment and disclosure decision by
firms, information acquisition and trading decisions by traders, and a price
determination by a market maker. First consider the firms. There are I all-equity
firms, each with a manager whose objective is to maximize the expected wealth
of current shareholders, who are risk neutral. At date 1, firm i consists of m; in
cash, observed only by the manager, and a project which pays 6; at date 3, where
6; is normally distributed with mean 8; and precision (inverse of the variance) h,.
The manager of firm i chooses 8; by investing C(8;), where C’ = 0,C” >0, C’(0)
=0, and C’(6;) = 1 for some 0;; the expected marginal product of investment is
positive but decreasing. The choice of 8; is observed only by the manager.

In addition to making this investment decision, a manager releases information.
Specifically, the signal §, = 6; + ¢, is generated, where ¢; is normally distributed
with mean 0, precision 7;, and cov(4,, &) = cov(e, &) = 0, for all i, j, k # j. The
manager determines the precision of this disclosure. For simplicity, assume that
7, takes one of two values, 74 or 7, where 75 > 7., > 0. The cost of precision 7; is
given by D(7;), where D(7y) > D(7;) = 0. The choice of 7; is observed by all.
The signal can be thought of as a corporate disclosure such as an annual report
or quarterly earnings statement, whose informativeness increases as more re-
sources are expended on its production.

The investment in the project and the expenditure on disclosure are made at
date 1 out of the firm’s cash holdings. Any remaining cash is distributed as a
dividend to shareholders. Note that since initial cash holdings are unobservable,
the market cannot directly infer the investment decision from the dividend. At
date 2, after the investment and disclosure decisions are made, there is a market
in firms’ shares. Assume that in this market, current shareholders liquidate their
positions in the firms. Thus a manager’s objective is to maximize the dividend
plus the expectation of the date 2 share price (discounting between dates is
ignored).’

There are N risk-neutral traders who can study firms’ disclosures prior to
trading. Assume that a trader can observe the disclosure of one firm costlessly,
but observing the disclosures of additional firms is prohibitively costly. This
captures the idea that even though firms make their disclosures publicly available,
it is increasingly costly to study these disclosures. If a trader studies firm i, he
observes s;. Note that all traders who study firm i observe the same signal.
Traders decide which firm to study based on their ex ante assessments of the
value of information, which is determined endogenously. Let n; denote the number
of traders who study firm i. After informed traders study firms’ disclosures, they
make trading decisions.

The modeling of the securities market follows Admati and Pfleiderer (1988)
and Kyle (1984, 1985). Informed traders and liquidity traders (whose demands
for shares are determined exogenously) submit market orders to a risk-neutral,

®If shareholders liquidate only a fraction of their holdings, then the manager would maximize the
dividend plus a weighted average of the expectations of the date 2 and date 3 share values. The
qualitative results of the analysis would be unchanged.
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competitive market maker. The market maker observes the total order flow for
the shares of each firm, takes the position that balances supply and demand, ahd
sets the share prices. Prices are set so that the market maker earns a zero
expected profit on all shares.

Assume that traders follow symmetric strategies. Let x; denote the market
order for the shares of firm i by a trader who studied firm i. (Informed traders
trade only the shares of the firm that they have studied since trading the shares
of other firms is unprofitable). Let z; denote the net market order for the shares
of firm i by the liquidity traders, where Z; is normally distributed with mean zero,
precision h,, and cov(6~’,~ , ;) = cov(é;, 2;) = cov(Z;, Z,) =0 for all i, j, k # i. Let p;
denote the price of shares of firm i.

The sequence of events is summarized as follows:

Date 1: Mzglager i chooses 8; and 7;, and pays out the dividend m; —
C(6;) — D(ry).
Date 2: (i) Informed traders observe 74, 75, - - -, 77, and choose which firm to

study. T'raders who choose to study firm i, observe s; and submit
market order x;.
(ii) Liquidity traders submit net market order z;.
(iii) The market maker takes the position that balances the supply
and demand for the shares of firm i and sets a price of p;. Original
shareholders of firm [ receive p;.
Date 3: The value 6; is realized.

An overall equilibrium consists of three parts: (i) a solution to the manager’s
optimization problem, i.e., maximize E[p;] — C(8;) — D(r;), (ii) an equilibrium
distribution of traders across firms, i.e., n, n., ---, n;, and (iii) a securities
market equilibrium. We first consider the securities market equilibrium, taking
0;, 7:, and n;, for all i, as given. Then we use the resulting securities market
equilibrium to determine the equilibrium level of investment taking r; and n; as
given. Finally, we determine the equilibrium disclosure decisions by firms and
the distribution of traders across firms.

B. The Securities Market Equilibrium

A Nash equilibrium among traders is considered. Let X;(s;) denote an informed
trader’s trading strategy for the shares of firm i; X; specifies the trader’s market
order as a function of the signal observed (x; denotes the actual order). Let P;(n;x;
+ 2;) denote the pricing function used by the market maker; P; specifies the share
price as a function of the order flow (p; denotes the actual price).

A securities market equilibrium in the shares of firm i consists of a trading
strategy X; and a pricing function P; such that (i) X; maximizes each informed
trader’s expected payoff taking the other traders’ strategies and P; as given, and
(ii) P; is the expected value of share i conditional on the information contained
in the order flow. Note that informed traders take the effect of their trades on
price into account (they take the pricing function, but not the price, as given).

The value of firm i’s shares depends on 8;. Since traders and the market maker
do not observe the manager’s choice of 8;, they must form some conjecture about
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its value. Let 8¢ denote their conjecture. Assume that the market’s conjecture is
rational in the sense that even though the market does not observe a firm’s
investment decision, in equilibrium, the conjecture is correct.

As shown by Admati and Pfleiderer (1988) and Kyle (1984), there is a unique
securities market equilibrium in which (i) informed traders’ strategies are sym-
metric, linear functions of the signals they observe, and (ii) the pricing function
for firm i is linear in the order flow for the shares of firm i. Lemma 1 presents
this equilibrium.

LEMMA 1: There is a unique symmetric, linear equilibrium with

Xl(si) = .601 + .Blisi, (1)
P(nx, + 2,) = Nt + Mi(nix; + 2), (2)
where
gy, = T v
a nih, (v, + hg) ’
Boi = _ﬁlia-f9
>\0i = B_f’

A 1 T,nihz vz
u nl+1 ha(Ti'"'hg) '

Informed traders take a long (short) position in the shares of firm i if the
signal, s;, is higher (lower) than the prior mean of share value, 8%. The price of
the shares of firm i, for realizations of §; and Z;, is found by substituting (1) into
(2). The resulting price is:

Proof: See Appendix.

hs

e hy L, E ¢ (1, i, hy)
pi_elho'i‘(ﬁ(ﬂ, ni,ha)+(8l+niﬁ1i) ho+ ¢ (7i, ni, hy) ’ ®
where
_ T:nihy
¢(7i, Mi, hy) = 7+ hg + n,ha‘

In equilibrium, the order flow for the shares of firm i is n,(,(S; — 55) + Z.
Since the market maker knows traders’ strategies, observing the order flow is
equivalent to observing s; + 2;/n;3,;. The equilibrium price is a weighted average
of 8%, the market’s prior expectation of share value, and the signal derived from
the order flow. The precision of the posterior distribution of §; equals the sum of
the precision of the prior distribution of 6;, hy, and the precision of the distribution
of the signal generated by the order flow conditional on 6;, ¢ (r;, n., hy).

Increases in 7; and n; increase the precision ¢(7;, n;, hy). An increase in the
informativeness of the signal observed by informed traders has two effects. First,
it increases the responsiveness of informed traders’ orders to a given s;. This
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makes the aggregate order flow a less noisy signal on s;, since the orders of the
liquidity traders become a smaller fraction of the total. Second, s; becomes a less
noisy signal on 6;. Both effects serve to increase ¢ (r;, n;, hy). An increase in the
number of informed traders also increases the responsiveness of the aggregate
order flow to s; (though individual traders’ orders become less responsive). By
(3), an increase in ¢ (7;, n;, hy) increases the weight given to the signal generated
by trading.

II. Investment Decisions

This section examines the effect of price efficiency on investment incentives. At
date 1, managers make disclosure and investment decisions. Although the deci-
sions are made simultaneously, it is easier to consider the managers’ investment
problem first, taking 7; and n; as given. This yields an optimal investment policy
as a function of 7; and n;. Then firms’ choices of 7; and the determination of n;
is considered.

Consider manager i’s investment problem taking 7;, n;, and the market’s
conjecture, 8¢, as given. His or her objective is to maximize expected share price
less outlays. That is, using (3),

max 8¢ hy + 7 ¢ (i, ni, hy)
5, hot (i, i, ho) “hy + ¢(ri, niy hy)

- C(0:) — D). 4

The benefit of increasing 01 is that it raises the expected share price. The
manager’s optimal choice of 6; satisfies

¢(Ti, n;, hé‘)

he + ¢ (7i, ni, hy) = C7(6). 6)

Let 8*(r;, n;) denote this optimal choice. The manager’s choice is below the first-
best level which satisfies C’ (8;) = 1. The marginal benefit of investment equals
the weight placed on the signal generated by the trading process. Since the signal
is noisy, this weight is less than one. This is why price efficiency is important
for investment decisions. The more sensitive share price is to investment, the
greater is the incentive to invest. This is reflected in the fact that 8* is increasing
in ¢ (r;, n;, hy), and thus increasing in 7; and n;.

As mentioned above, the market’s conjecture is rational. Therefore, for a given
7; and n;, the market’s conjecture satisfies 8¢ = 6*(r;, n;). The expected share
price less outlays, given this investment policy, is found by substituting 8*(r;,
n;) in for ¢ and 8; in the objective function of (4). This yields

Viri, ni) = 0_*(7’;', n;) — C(g_*(‘l'i, n;)) — D(r;). (6)

Since investment is below the first-best level, and since 8* is increasing in 7; and
n;, it follows from (6) that if a firm could costlessly increase the informativeness
of its disclosure (holding the number of traders constant) it would benefit from
doing so. Also, a firm benefits from more informed traders trading in its shares.
Now consider firms’ choices of 7; and the determination of n;.®

¢ This investment problem is similar to the incentive problem studied by Holmstrom (1982). There,
a worker’s output is a function of ability, effort, and a random shock. The market, however, only
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III. Disclosure Decisions and the Competition for Price Efficiency

Prior to trading, informed traders decide which firm to study. Their decisions
depend on the expected profitability of studying the various firms, which depends
on the securities market equilibrium. Lemma 2 gives the expected trading profits
as a function of 7; and n;,.

LEMMA 2: If n; traders study firm i and the precision of ¢, is T, then the expected
payoff to each of these traders equals

1 , 1/2
77(7'19 n;) = n+1 {n,(ho + T;)hohz} '

Proof: See Appendix.

A trader’s expected payoff is increasing in 7; and decreasing in n,. An increase
in the precision of the disclosure augments the informational advantage of
informed traders, and thus makes informed trading more profitable. The greater
the number of informed traders, the more responsive the aggregate order flow is
to the firm’s disclosure. This links price more closely to the disclosure and thus
makes informed trading less profitable.

In equilibrium, all traders study some firm and no trader has the incentive to
study a different firm. Since = (7;, n,) is decreasing in n, and = (r;, 0) = o, there
is a unique equilibrium distribution of traders in which expected trading profits
are equal across firms (ignoring the integer problem). That is, « (7, n,) = « (s,
n,) for all i and j, and ¥ n; = N. Let n*(r,, I”) denote the equilibrium number of
traders that study a firm when it chooses 7; and a total of I’ firms choose 7.
Notice that if firms make symmetric disclosure decisions, then informed traders
evenly distribute across firms, i.e., n*(7., 0) = n*(ry, I) = N/I. Also notice that
holding other firms’ disclosure decisions fixed, more traders study a given firm if
it chooses 7y as compared to 7., i.e., n*(7y, I’ + 1) > n*(r;, I'’). Finally, holding
a given firm’s disclosure decision fixed, more traders study that firm if fewer
other firms choose 74, i.e., n*(7,, [’) > n*(r,, I”) ifand only if I’ <1I”.

Consider a Nash equilibrium where each manager makes a disclosure decision
taking other managers’ disclosure decisions as given. In equilibrium, none of the
firms that choose 745 have an incentive to switch to 7, and none of the firms that
choose 7; have an incentive to switch to 7. Formally, for 0 < I’ < I, it is a pure-
strategy equilibrium for I’ firms to choose 75 and (I — I’) firms to choose 7, if
and only if

V(r, n*(r., I')) = V(ry, n*(ry, I' + 1)) (7a)
and
Viru, n*(ry, 1)) = V(rr, n*(r., I” — 1)). (7b)

observes output and based on output, the market updates its beliefs about the worker’s ability. The
worker has the incentive to provide effort since it influences the market’s beliefs about his ability.
The greater the effect of output on the market’s beliefs, the greater the incentive to work. Thus the
worker works harder when there is more uncertainty about his ability. Here, the firm invests more
when its cash flows are riskier, i.e., when h, is lower.
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For I’ = 0, only condition (7a) must be satisfied and for I’ = I, only condition
(7b) must be satisfied.

PROPOSITION 1: There is always at least one pure-strategy equilibrium.

Proof : Suppose there is no pure-strategy equilibrium. Then V (7., n*(r., 0))
< V(ry, n*(7y, 1)), or it would be an equilibrium for all firms to choose 7. This
implies that (7b) is satisfied for I’ = 1. Thus V(r,, n*(r1, 1)) < V(ry, n* (14,
2)), or it would be an equilibrium for 1 firm to choose 75 and I — 1 firms to
choose ;. Repeating this argument I — 2 times leads to V(rp, n*(r, I — 1)) <
V(ry, n*(rw, I)). This implies that it is an equilibrium for all firms to choose
71, which is a contradiction. Q.E.D.

Equilibrium disclosure decisions can be compared to the social optimum. If I’
firms choose 7y and I — I’ choose 7, then the social surplus is given by

I"V(ry, n*(ry, I')) + (I = I')V(rg, n*(1, I")). (8)

Note that trading profits are not included in the social surplus since they are
transfers between traders. Let I'* denote the value of I’ € {0, 1, ---, I} that
maximizes (8). Proposition 2 compares an equilibrium outcome to the social
optimum.

PROPOSITION 2: Firms’ expenditures on disclosure either equal or exceed the
socially optimal amount. That is, if it is an equilibrium for I’ firms to choose g
and I — I’ firms to choose 7i, then I’ = I'*.

Proof: If I* =0, then I’ = I'*. Say I'* > 0. Since I'* is the social optimum,
I*V(ry, n*(ry, I*)) + (I — I*)V(rp, n*(7y, I*)) = IV (7L, n*(7, 0)),
which implies
I*V(ry, n*(ry, I*)) + I — I*)V(ry, n* (11, 0)) > IV (71, n* (71, 0)).

This implies that V(ry, n*(rg, I*)) > V(r1, n*(11, 0)). Thus, for I’ < I*, V(7
n*(ry, I')) < V(rg, n*(r1, 0)) < V(rg, n*(ry, I*)) < V(ry, n*(rg, I’ + 1)).
Therefore, it is not an equilibrium for I’ firms to choose 75 and I — I’ firms to
choose 7. Q.E.D.

To understand this result, notice the negative externality. In choosing 7;,
manager i considers not only the direct effect of 7; on ¢(;, n;, hy), but also the
indirect effect on ¢(7;, n;, hy) through n;. A higher r; leads to more traders
studying firm i, and fewer traders studying other firms. In effect, firms attempt
to attract traders away from other firms. So while firm i’s share price becomes
more efficient with an increase in expenditure on disclosure, other firms’ share
prices become less efficient. This competition for price efficiency is responsible
for the possible overdisclosure.”

7 Similar effects would be obtained with more general specifications of traders’ costs as long as the
cost of studying additional firms is increasing. The specification used here, i.e., studying one firm is
costless and studying additional firms is prohibitively costly, simplifies the analysis. The discussion
of the social optimum would have to be modified though. If traders incur direct costs (here, a traders’
cost of studying a firm is only the opportunity cost of not studying a different firm), these costs must
be accounted for in the calculation of the social surplus.
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For an example of overdisclosure, consider the two-firm case and suppose
V(rg,n*(r4,1)) > V(rL,n*(71,0)) > V(ry, n* (7, 2)) > V(71,n* (71, 1)).

Since V(r., n*(r., 0)) > V(ry, n* (74, 2)), both firms would be better off if they
choose 7, as compared to both choosing 7. However, since V(ry, n*(rq, 1)) >
V(rL, n*(7z, 0)), each firm has the incentive to choose 74 if the other firm
chooses 7;. The only equilibrium is for both firms to choose 7.

Equilibria may be symmetric or asymmetric.® Since firms are ex ante identical,
they all have the same value in a symmetric equilibrium. This is is not the case
in an asymmetric equilibrium.

PROPOSITION 3: In an asymmetric equilibrium, firms that spend more on disclo-
sure have higher market values.

Proof: Consider an asymmetric equilibrium in which I’ firms choose 74.
Condition (7b) and the fact that V(rp, n* (7., I’ — 1)) > V(r1, n*(7, 1)), imply
that V(ry, n*(ry, I’)) > V(r, n*(71,I’)). Q.E.D.

This result is similar to a standard disclosure result that more valuable firms
disclose more information than less valuable firms; see, for instance, Verrecchia
(1983). The causality is reversed though. Here, firms are ex ante identical and
more disclosure leads to a more valuable firm by inducing more efficient invest-
ment. In Verrecchia, firms are not ex ante identical, and more valuable firms
choose to disclose more information.

In general, it is difficult to say much about the effect of parameter changes on
the equilibrium. This is illustrated by the following examples. Consider the two-
firm case, where C(0,) = ¢f7/2 and ¢ > 0. For this case,

¢(Tu n; h(?)
c(hﬂ + ¢(Tl’ n,, hﬂ)) ’

0% (7., n,) =

and

_ ¢(Tunuhﬂ) _ ¢(Tuntahﬂ) _
V"””‘)'c<hﬂ+¢(n,nl-,ho))J[1 2(hﬂ+¢(n,n,-,hﬂ))} D),

where w(7,, n;) = n(7s, ny), and n, + n, = N. Figure 1 shows V(r;, N/2) and
V(ru, N/2), firm values in symmetric equilibria, for 1, =1, 7y, =2, h. =1, ¢ =
0.01, N =50, D(r.) = 1, and D(7y) = 10, and for a range of values of 1/h,. The
equilibria are indicated. For low-risk firms (i.e., low values of 1/h,), the equilib-
rium is one in which both firms choose 7,. For intermediate-risk firms, both
firms choose 7y. For high-risk firms, the equilibrium is again, one in which both
firms choose 7.

Figures 2 and 3 show V (7., N/2) and V(75, N/2) and show how the equilibrium
varies depending on the number of traders. In Figure 2, 7, = 1.9, 7y = 2.8, h, =
5,h,=1,¢c=0.01, D(r.) = 0.99, and D(rx) = 6.65, and in Figure 3, 7, = 1.5, 74
=3,h=1,h,=1,¢=0.01, D(r.) = 1, and D (7y) = 6. For the parameter values

8 Since firms are ex ante identical, if there is an asymmetric equilibrium, then there are multiple
equilibria. For in an equilibrium where I’ firms choose 74, the identity of the I’ firms does not
matter. More fundamentally, there may exist multiple equilibria in which aggregate expenditures on
disclosure differ.
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Figure 1. Two-firm example #1. Firm value as a function of the precision of its disclosure, 7,
=1 or 7y = 2, the number of traders who observe the disclosure, N/2 = 25, and firm risk, 1/h,, is
shown. The equilibria for the various ranges of firm risk are indicated.
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Figure 2. Two-firm example #2. Firm value as a function of the precision of its disclosure, 7,
= 1.9 or 7 = 2.8, the number of traders who observe the disclosure, N/2, and firm risk, 0.2, is shown.
The equilibria for the various ranges of the total number of traders, N, are indicated.

of Figure 2, when there are not many traders, both firms choose 7,. For an
intermediate range of traders, the equilibrium is asymmetric. When there are a
large number of traders, both firms choose 7.

For the parameter values of Figure 3, it is almost the reverse situation. When
there are not many traders, both firms choose 75. For an intermediate range of
traders, there are two equilibria. It is an equilibrium for both firms to choose 7,
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Figure 3. Two-firm example #3. Firm value as a function of the precision of its disclosure, 7,
= 1.5 or 7y = 3, the number of traders who observe the disclosure, N/2, and firm risk, 1, is shown.
The equilibria for the various ranges of the total number of traders, N, are indicated.

and it is an equilibrium for both firms to choose 7. When there is a large number
of traders, both firms choose 7;.

IV. Conclusion

Critics of mandatory disclosure regulations argue that firms have the incentive
to disclose the appropriate amount of information—hence mandatory disclosure
is a wasteful use of corporate resources. The main result of this paper reinforces
this argument in the sense that firms may actually have the incentive to disclose
too much information, and mandatory disclosure of additional information only
aggravates the problem. Additional disclosure does increase the efficiency of
prices, but the benefits do not justify the costs.’

The key feature of our model is a recognition of the costs traders incur when
making use of publicly available information. It is assumed that traders face
increasing costs in studying firms’ disclosures. In practice, traders’ costs may be
more complicated. There may be costs of learning about a firm’s industry as well
as costs of learning about the firm itself. If so, then traders may face decreasing
costs when studying firms in the same industry and increasing costs when
studying firms in different industries. In such a case, both positive and negative
externalities may be present. When one firm spends more on disclosure, other
firms in the same industry may gain traders, while firms in other industries may
lose traders.

°In practice, disclosure regulations not only specify the amount of information that should be
disclosed, but also the type of information that should be disclosed. This paper deals only with the
former issue. For an analysis of the latter issue, see Fishman and Hagerty (1989).
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Appendix

Proof of Lemma 1: The subscript i, referring to firm i is suppressed in order
to simplify the notation. Consider a pricing function

P(Zj£j+§)=xo+)\1(2j£j+§), (Al)
where Ay and A, are constants, and trading strategies
XO+8) =80+ B0 +2), (A2)

where 8, and 3, are constants. Trader k, taking (A1) and (A2), for j # k, as given,
solves the following problem:

max Ef[x,(6 — Ao — M ((n — 1)(Bo + B1(f + 8)) + x, + 2))| 6 + &],

which can be rewritten as

h50-° + T(§+ g)
max X ———h—a_'f'_;—_ -

Xk

Mo — M((n=1)(Bo + Bi(f + §) + xk)].

The solution to this problem is given by

[ i 1)60] +[

T 5 -
ot A(n — 1)131][‘9 +¢]

2\ ’

h9+T

X =

with the second-order conditions being satisfied if A; > 0. The Nash equilibrium
for the traders is found by setting

ho6°
ha _AO_Al(n_l)ﬂO
ﬂ — 9 + T
0 2\
and
T
5 = By + 7 - Mi(n 1)31
e 2\,
Solving these two equations yields
hy6°
8y = ha_+_f_)f
T M+ 1)
and
.
hy +
B = ——" (A3)

IBNCEEN
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Now consider the market maker’s problem. Since he or she is competitive, the
pricing rule must satisfy, using (A2),

No + >\1<zj % + é) = E[§|n(Bo + 51 + &) + 2]. (A4)
Substituting (A3) into (A4) and using Bayes’ rule yields
)\0 = 6.0
and
1 Tnh, vz
= . A5
M n+1[hg(hg+7)] (A5)

Substituting (A5) into (A3) yields

hyt 1z
— _pge| 0"
Bo=—06 [n(h(, + T)hz]

and

[___}1’21_.__]1/2 (A6)
b n(hy + 7)h,|

which gives the unique linear symmetric equilibrium. Q.E.D.

Proof of Lemma 2: The proof follows directly from the substitution~ of Bo., Bu,
>\0i7 and Ali into E[(BOl + :311(01 + 51))(01 - AOt - >\li(n'l(BOl + 611(01 + 5[)) +
z2))]. Q.E.D.

REFERENCES

Admati, A. R. and P. Pfleiderer, 1988, A theory of intraday patterns: Volume and price variability,
Review of Financial Studies 1, 3-40.

Beaver, W. B., 1977, The nature of mandated disclosure, in: Report of the SEC Advisory Committee
on Corporate Disclosure (U.S. Government Printing Office, Washington, D.C.).

=+ Diamond, D. W., 1985, Optimal release of information by firms, Journal of Finance 40, 1071-1094.

Dye, R. A., 1987, Mandatory vs. voluntary disclosures: The cases of financial and real externalities,
Working Paper, Northwestern University.

Easterbrook, F. H. and D. R. Fischel, 1984, Mandatory disclosure and the protection of investors,
Virginia Law Review 70, 669-715.

Fama, E. F. and A. B. Laffer, 1971, Information and capital markets, Journal of Business 44, 289-
298.

Fishman, M. J. and K. M. Hagerty, 1989, The optimal amount of discretion to allow in disclosure,
Working Paper, Northwestern University.

Grossman, S. J. and O. D. Hart, 1982, Corporate financial structure and managerial incentives, in J.
J. McCall ed.: The Economics of Information and Uncertainty (University of Chicago Press,
Chicago, IL).

=+ Hakansson, N. H., 1977, Interim disclosure and public forecasts: An economic analysis and a

framework for choice, Accounting Review 52, 396-416.

Hirshleifer, J., 1971, The private and social value of information and the reward to inventive activity,
American Economic Review 61, 561-574.



646 The Journal of Finance

Holmstrom, B., 1982, Managerial incentive problems—A dynamic perspective, in: Essays in Economics
and Management in Honour of Lars Wahlbeck (Swedish School of Economics, Helsinki).

Kyle, A. S., 1984, Market structure, information, futures markets, and price formation, in G. G.
Storey, A. Schmitz, and A. Sarris eds.: International Agricultural Trade: Advanced Readings in
Price Formation, Market Structure, and Price Instability (Westview Press, Boulder).

— =+, 1985, Continuous auctions and insider trading, Econometrica 53, 1315-1335.

Merton, R. C., 1987, A simple model of capital market equilibrium with incomplete information,
Journal of Finance 42, 483-510.

=+ Verrecchia, R. E., 1983, Discretionary disclosure, Journal of Accounting and Economics 5, 179-194.



	Article Contents
	p. 633
	p. 634
	p. 635
	p. 636
	p. 637
	p. 638
	p. 639
	p. 640
	p. 641
	p. 642
	p. 643
	p. 644
	p. 645
	p. 646

	Issue Table of Contents
	The Journal of Finance, Vol. 44, No. 3, Papers and Proceedings of the Forty-Eighth Annual Meeting of the American Finance Association, New York, New York, December 28-30, 1988 (Jul., 1989), pp. 541-825
	Front Matter
	Institutional Markets, Financial Marketing, and Financial Innovation [pp.  541 - 556]
	Market Created Risk [pp.  557 - 569]
	Pricing Contingent Claims under Interest Rate and Asset Price Risk [pp.  571 - 589]
	Arbitrage-Based Estimation of Nonstationary Shifts in the Term Structure of Interest Rates [pp.  591 - 610]
	Management Buyouts: Evidence on Taxes as a Source of Value [pp.  611 - 632]
	Disclosure Decisions by Firms and the Competition for Price Efficiency [pp.  633 - 646]
	Firm Value and the Choice of Offering Method in Initial Public Offerings [pp.  647 - 662]
	Debt-For-Equity Swaps under a Rational Expectations Equilibrium [pp.  663 - 680]
	The Size and Incidence of the Losses from Noise Trading [pp.  681 - 696]
	Asset Pricing in Partially Segmented Markets: Evidence from the Finnish Market [pp.  697 - 718]
	Comovements in Stock Prices and Comovements in Dividends [pp.  719 - 729]
	Information Losses in a Dynamic Model of Credit [pp.  731 - 746]
	An Empirical Investigation of U.S. Firms in Reorganization [pp.  747 - 769]
	Free Cash Flow and Stockholder Gains in Going Private Transactions [pp.  771 - 787]
	The Term Structure of Interest Rates in a Partially Observable Economy [pp.  789 - 812]
	Reports of the American Finance Association
	American Finance Association: Minutes of the Annual Membership Meeting December 29, 1988 [pp.  813 - 814]
	American Finance Association: Report of the Executive Secretary and Treasurer for the Year Ending September 30, 1988 [pp.  815 - 817]
	American Finance Association: Report of the Managing Editor of The Journal of Finance for the Year 1988 [pp.  819 - 825]

	Back Matter



