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I. Introduction

This paper presents a theory for the disclosure
policies adopted by managers endowed with pro-
prietary and nonproprietary information. Propri-
etary information is defined as information
whose disclosure reduces the present value of
cash flows of the firm endowed with the informa-
tion. This theory explains selective disclosure of
management’s information and the effects of
changes in financial reporting requirements on
firms’ voluntary disclosure policies. Most exist-
ing theories of disclosure' conclude that, when
credible announcements of private information
are feasible, full disclosure is optimal.> These
theories posit that managers possess only one
type of private information. I show that, when
managers are endowed with both proprietary and
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1. See Grossman and Hart 1980; Grossman 1981; and Mil-
grom 1981. Verrecchia (1983) illustrates how selective disclo-
sure can occur in a univariate setting.

2. An unimportant exception being the situation in which
investors cannot take positions on markets prior to disclo-
sure, in which case disclosure can have adverse risk-sharing
effects.
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This paper examines
the disclosure policies
that arise from tension
between the manage-
ment objectives of pro-
tecting proprietary in-
formation and making
value-increasing disclo-
sures. The issues
studied include the in-
teraction between man-
datory and voluntary
disclosures, the depen-
dence of disclosure
policies on the costs of
disclosure and the
public’s knowledge of
firms’ production tech-
nologies, and condi-
tions under which firms
have incentives not to
disclose nonproprietary
information.
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nonproprietary information, nondisclosure or partial disclosure may be
optimal even if credible announcements of all information can occur.
Contrary to the usual conjecture that, as mandatory reporting require-
ments become more detailed, voluntary disclosures may decline,* I
also establish that increasing mandatory reporting requirements in-
creases the incentives for voluntary disclosure.

The results of this paper depend on the assumption that managers
can make verifiable announcements regarding their private informa-
tion. Since many studies assume that such announcements are not
credible without being accompanied by costly signals,” this assumption
deserves some comment. In practice, managers acquire private infor-
mation about their firms by reading and drafting budgets, marketing
and financial plans, internal accounting reports, etcetera. Managers
could convert much of their private information into public information
by releasing these reports. Even if the information sought by the mar-
ket to evaluate a firm were only some summary statistic of its man-
ager's private information, the believability of the manager's an-
nouncements of such a statistic would be enhanced by the release of
supporting documents. This observation is the basis for both the as-
sumption that management disclosures may be made credibly and the
assumption that some information that might be disclosed is propri-
etary.

The intuition behind the complementarity of mandatory and volun-
tary disclosures is simple. Suppose a manager’s private information is
summarized by real numbers x and y and that there are initially no
financial reporting requirements. If disclosures must be truthful, then
the manager’s disclosure options are (1) no disclosure, (2) disclosure of
x, (3) disclosure of y, and (4) disclosure of x and y. Now suppose that
the manager must disclose x to comply with financial reporting require-
ments. In this case fewer conditions have to be satisfied for the optimal
disclosure to be full disclosure: with x disclosed mandatorily, full dis-
closure is optimal if option 4 is preferred to option 2, whereas with no
mandatory disclosures, full disclosure is optimal only if option 4 is
preferred to all options 1, 2, and 3.

Intuition for the nondisclosure or partial disclosure of information is
also straightforward. Incomplete disclosure occurs because some
items in the manager’s array of private information are proprietary and

3. See Gonedes 1980; and Verrecchia 1982.

4. See Spence 1974. Though this paper is about disclosures and not signaling. it is
worth noting that this observation alters the perspective on, but does not completely
eliminate the desirability of, sngnalmg acuvnucs when credible disclosures of information
are ible. Signaling b a or discl . undertaken to convey infor-
mation about the firm's earnings’ gcneraung power without divulging the information
itself. In a model of both discl, and whether signaling about or the direct
disclosure of information would occur depends on a comparison of the efficiency of the
signal in communicating the information and the cost of the information’s disclosure.
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because disclosure of even nonproprietary information may partially
reveal proprietary information if there are known statistical inter-
dependencies between the two types of private information. In this
situation, disclosure of good news may assuage investors’ concerns
regarding the firm’s future earnings prospects while, at the same time,
worsening these prospects by divulgence of proprietary data. A value-
maximizing manager will be unlikely to make potentially damaging
disclosures, even regarding nonproprietary data, unless the effect of
the disclosure on the firm’s value is dramatic.

The paper proceeds as follows. Section 11 introduces the model used
to characterize a firm’s value-maximizing disclosure policy. Value-
maximizing policies are studied not only because of the traditional
emphasis placed on value-maximization but also because, as argued in
Section II, such policies have good incentive effects on managers.
Section III contains a characterization of these value-maximizing
policies and presents some comparative static results. In Section IV, it
is shown that value-maximizing policies are sometimes identical to the
disclosure policies investors would implement absent managerial in-
centive problems. Conclusions occupy Section V.

II.  Value-maximizing Disclosure Policies

This section introduces the model. I begin by outlining the chronology
of events, and then I discuss the nature of the information the manager
possesses and the effect of its disclosure on investors’ perceptions
regarding the firm’s cash flows. Disclosure policies are defined for-
mally, and the relationship between market-clearing prices and the
manager’s disclosure policy is discussed. Finally, the concepts of cred-
ible and optimal disclosure policies are introduced and studied.

It is assumed to be common knowledge that a firm’s manager re-
ceives new information, superior to that available to all investors,
about his firm’s expected cash flows on a particular date.” The man-
ager’s information is summarized by realizations x and y of random
variables ¥ and y, with density f(x, y) and joint sample space €). Trad-
ing in the firm’s shares occurs both before the manager receives the
information (on market 1) and after the manager has had an opportu-
nity to make announcements regarding the information he has received
(on market 2). (See fig. 1.)

5. The assumption that the manager’s private knowledge concerns only the mean of
the firm's cash flows is made for expositional convenience. Below, I indicate how inves-
tor's demands for the firm's shares change with changes in their perception of the firm's
expected cash flows. If the manager had private information about other moments of the
distribution of cash flows, then additional assumptions would have to be made regarding
investors’ asset demand functions. Also, an investigation of a firm's discl ¢ policy
when investors are unsure of the time of arrival of the manager’s information may be
found in Dye (1985).
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Fig. 1

The manager must make truthful disclosures: if (x, y) is the realiza-
tion of (%, y), the manager can announce x, y, (x, y), or nothing, but he
cannot make any disclosure inconsistent with (x, y).® If disclosures
were costless, the disclosure that (%, y) = (x, y) would cause investors
and the manager to revise their expectations of the mean of the present
value of the firm’s cash flows to E[é|x, y], where

inf(.\‘.y)E“ Elélv\'v yl =

and E[é|x, y] is increasing in x and y.” Disclosures are not costless,
however. The random variable y is assumed to be proprietary informa-
tion: its disclosure reduces expected cash flows by $¢. The variable x is
assumed to be nonproprietary relative to {x, y}; that is, disclosure of x,
given that y is disclosed, has no effect on the distribution of cash
flows.® However, disclosure of x by itself may reveal something about
y because of a statistical relationship between ¥ and y. For example,
competitors of a firm may have no intrinsic interest in its fixed costs, x,
but they may seek to infer its marginal costs, y, by exploiting the
(typically inverse) relationship between fixed and marginal costs. In
this example, the disclosure of fixed costs by itself may have cash flow
effects, to the extent that such a disclosure improves the ability of its
competitors to make inferences about the firm's marginal costs. Conse-
quently, I assume disclosure of x alone can also reduce cash flows, but
by an amount ¢ = 0, which is less than the loss  attributable to the
disclosure of y. To summarize, given x and y, the manager’s perception
of the expected present value of the firm’s cash flows conditional on

6. This ion will be satisfied if of X and y are audited or if

b ial Ities can be i d on the if he is di d lying, provided the
probability of such detections is nonzero.

7. Elé|x, v]is the expected present value of lhe firm's cash flows, conditional on x and
¥, net of the that no discl oceur.

8. This requnremenl could be taken as the defining condition of nonproprietary infor-
mation: a variable x is not proprietary relative to a set H of variables (which includes x)
initially only privately known by the manager if, on the disclosure of all variables in H
other than x, the subsequent release of x results in no funher reductmn in the present
value of the firm's cash flows. This ition of allows for
the possibility that the d:sclosure of exclus:vely nonpmpne(ary mformauon affects the
firm's cash flows, and it h of information
(as nonproprietary) on the other information pnvalely held by the firm's manager.




TABLE 1 Expected Present Value of Cash
Flows Net of Disclosure Costs

No disclosure Elélx, ¥]

Disclosure of x alone Elélx,y) — ¢

Disclosure of y alone Elélx, y] —

Disclosure of x and y Elélx,y] - ¢

what he discloses is given in table 1.° Disclosure of x, but not y, is
referred to as partial disclosure, whereas disclosure of y or x and y is
referred to as full disclosure since it will be clear in what follows that y
will never be disclosed without x also being disclosed.' In the text I
confine attention to the relatively restrictive case in which the costs of
disclosure are exogenous and independent of the realization of (&, y)."'
In notes 20 and 25 below, I indicate the qualifications necessary to
generalize these results to the case of variable disclosure costs.

Now consider disclosure policies. A disclosure policy can be de-
scribed in two equivalent ways: either as a function d indicating the
disclosure corresponding to each realization of x and y or as three sets
D™, D”, and D* indicating where there is no disclosure, partial disclo-
sure, or full disclosure, respectively. This can be described formally as
follows.

DEeriNiTION 1. A disclosure policy is a function d: @ — X U Q U {b}
where, for every (x, y) in Q, the disclosure d made in accordance with
the policy d(-) belongs to the set {¢, x, (x, y)}, with ¢ symbolizing the
case of no disclosure. The sets of no, partial, and full disclosure are
given by, respectively,

9. The costs iated with any discl e are d to be ! ledg
though the d cash flows corresponding to any i lete disclosure are known
only to the manager; to assume otherwise would be tantamount to assuming that the
realizations of (%, y) are publicly known, which would be i i withan i 1
disclosure.

10. If y, but not x, is disclosed and investors believe that managers adopt a value-
maximizing disclosure policy, then investors will infer that x belongs to

D = {x|Elély, £ € D] — ¢ = Elé|x, y] — &} = {x|Elély, X € D] = Efé|x, y1}.

For D to be well defined, D = {inf X}. This is the standard solution to the *‘lemons”’
problem: investors believe that the failure to disclose x must mean that x takes on the
worst realization possible. Hence, unlessx = inf X, the manager wxll always disclose x if
he elects to disclose y. If x = inf X, the discl f x is moot.

11. In a more general analysis, the cost of disclosing x might be affected not only by
which x is disclosed but also by what disclosure policy the firm is believed to have
adopted since the inferences about y a competitor can draw from observing x depend on
the firm’s discl policy. A of taking discl costs to be exogenously
given as assumed here is that such interactions between the firm's disclosure policy and
its disclosure costs are ignored or, alternatively, that such interactions are unimportant,
as might be reasonably assumed when the losses from disclosure arise from governmen-
tal responses to disclosures (e.g., loss of tariff protection on announcement of high
earnings).
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]

DN = {(x, y) € Qd(x, y) = d}.
D” = {(x, y) € Qld(x, y) = x},
DF = {(x, y) € Qd(x, y) = (x, y)}.2

The remainder of this section is concerned with the interaction be-
tween disclosure policies and stock prices. This interaction places nat-
ural restrictions on the disclosure policies subsequently studied.

The market 2 value of the firm after a disclosure is made is assumed
to equal the expected present value of cash flows net of disclosure
costs, conditional on what is disclosed and what disclosure policy in-
vestors believe the manager has implemented. All subsequent deriva-
tions depend only on the assumption that investors’ demands for the
firm’s shares and, hence, the equilibrium price of the firm are strictly
increasing functions of these expectations, and so this analysis does
not hinge on investors’ risk neutrality. The equilibrium price of the firm
on market | is assumed to increase in the expected present value of
cash flows net of costs associated with disclosures anticipated to be
made before market 2 opens, or, equivalently, the market 1 price of the
firm is assumed to increase in its expected market 2 price. No further
specification of the linkage between market 1 and market 2 prices is
required in this analysis.

Shareholders are assumed to care about disclosure policies only in-
sofar as the price of the firm varies with changes in this policy.'* Since
different disclosure policies result in different trajectories for the price
of the firm and therefore necessitate evaluating tradeoffs between cur-
rent and future stock prices, sharecholders may not hold unanimous
views concerning the desirability of different disclosure policies. This
is essentially the same problem as lack of shareholder unanimity con-
cerning investment policies. To resolve this problem, it should be re-
membered that a firm’s disclosure policy and its management’s com-
pensation are typically interdependent since U's willing
to implement a particular policy depends on its effect on their compen-
sation. This interdependence arises in part because disclosures may
influence the firm’s price, which in turn may affect management's com-
pensation. Since this paper is about disclosure policies and not man-
agement compensation per se, I shall make an assumption regarding

12. 1 distinguish notationally here between a disclosure policy and a particular disclo-
sure by use of the symbols d(-) and d; the difference between a disclosure policy and a
particular discl e made in d. with that policy is the same as the difference
between a function and the evaluation of the function at a particular point.

13. In a multifirm version of this model, neglect of the effect of this firm's disclosure
policy on the prices of other firms would be justified if its disclosure policy had only
second-order effects on the other firms’ prices, as would presumably be the case if the
disclosure losses arose from government sanctions specifically directed at the firm mak-
ing the disclosures.
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management compensation (which is consistent with some stylized
facts [see Antle and Smith 1984]) and then investigate the disclosure
policies managers are willing to implement, conditional on this assump-
tion. Specifically, I assume that management’s compensation is strictly
increasing in the price of the firm at all times. Such a contract may give
managers an incentive to disclose proprietary information. While there
are other compensation schemes that eliminate this incentive (g
wage contracts with penalties for disclosure), it is implicitly assumed
here that the agency costs of such contracts overwhelm the expected
losses arising from proprietary disclosures.

The assumption that the manager’s contract increases in the price of
the firm imposes restrictions on what disclosure policies shareholders
can get the manager to implement. Since investors cannot observe
what disclosure policy the manager chooses—although they can see
particular disclosures the manager makes—they cannot force the man-
ager to adopt a disclosure policy that would result in the manager
failing to make a value-maximizing (i.e., compensation-maximizing)
disclosure on occasion. That is, if P(d|d) denotes the market 2 value of
the firm when the manager makes disclosure d and investors believe
that disclosure policy d(-) is employed, then investors should not ex-
pect the manager to implement any disclosure policy that is not cred-
ible in the sense of definition 2, which follows.

DeriniTion 2. A disclosure policy d(-) is credible if, for every
(x, y)in Q,

P(d(x, y)|d) = max {P(d|d), P(x|d), P((x, y)|d)}.

If a disclosure policy d(-) is not credible and investors believed the
manager implemented d(-), then there exists some (x, y) and some
truthful disclosure that result in a greater market 2 price of the firm
than would obtain by disclosing d(x, y), so investors’ beliefs would not
be fulfilled.

When credible disclosure policies exist, they may not be unique. The
assumption that the manager’s compensation increases at all times
implies that if one credible disclosure policy d'(-) resulted in uniformly
higher prices for the firm than another credible policy d>(-), then the
manager would not implement @*(-). Consequently, among the credible
disclosure policies, we should expect managers to implement only
“‘optimal’* policies, as specified in definition 3.

DeriNITION 3. A credible disclosure policy d is optimal if no other
credible policy d' exists satisfying

P(d'(x, y)|d') = P(d(x, y)|d)

14. Credible disclosure policies are sequentially rational for managers with payoff
functions (defined in table 2 below) to implement (see Kreps and Wilson 1982).
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for all (x, y) in €2, with strict inequality occurring on a set of positive
probability.

Since the market | price of the firm increases in its expected market
2 price, the failure to implement an optimal policy implies the existence
of another policy that produces uniformly higher prices for the firm
over time, which is inconsi with the 's incentives.

The discussion of credible and optimal disclosure policies will be
complete on specifying the dependence of the market 2 price of the
firm, P(d|d), on the disclosure d made and the disclosure policy d
investors perceive the manager has adopted. Recall that the market 2
price of the firm equals the expected present value of the firm's cash
flows net of disclosure costs and that the manager is confined to truth-
ful disclosures. Consequently, if full disclosure occurs when (%, y) =
(&)

P((x, y)ld) = Efélx, y] — ¢,

regardless of what disclosure policy d investors believe the manager
has implemented. Also recall that the manager’s compensation in-
creases in the price of the firm at all times. Thus if the manager dis-
closes only d = x, investors must conclude that ¥ (which has not been
disclosed) belongs to the set

=51 (i) P(x|d)= Elé|x,y] — ¢
’ (i) P(x|d) = P(dld)},

that is, the market 2 price of the firm must be highest by disclosing only
x rather than (x, y) or nothing. For investors’ perceptions to be correct,
D, must satisfy

P(x|d) = Elé|x, y € D,] - ¢c; (N

that is, the market 2 price of the firm, given the disclosure of x alone,
must equal the expected value of cash flows net of disclosure costs
conditional on the sole disclosure of x. In equation (1), P(x|d) is defined
in terms of itself; Appendix A provides sufficient conditions for P(x|d)
and D, to be well defined.

Finally, consider the specification of the market 2 price of the firm,
P(d|d), when no disclosure occurs. If investors expected that no dis-
closure would occur with positive probability, then P(d|d) equals
Elé|(, y) € DV, where DV is the **no disclosure’” set consistent with
disclosure policy d:

DY = {(x, »)|P(&|d) = P((x, y)ld), P(¢|d) = P(x|d)}.

But if investors expect that the manager always engages in partial or
full disclosure, then further specification of investors’ *‘off-equilib-
rium’ beliefs is required when the manager makes no disclosure. Since

inf(, yyeq Elé]x; y] = 0,



TABLE 2 Market 2 Firm Value Conditional on
Disclosures and Disclosure Policies

Full disclosure P((x, y)|d) = Elélx, y] — E

Partial disclosure P(x|d) = E[é|x, y € D,] —-

No disclosure P|d) = Elé|(, ¥) € DNI
(or zero, if DV is empty)

1 have chosen to set P(d|d) equal to zero in such cases, although this
choice is not uniquely acceptable. The only effect of decreasing the
value assigned to P(d|d) is to expand the circumstances under which
credible disclosure policies exist.'

The market 2 price of the firm conditional on what disclosure is made
and what disclosure policy investors believe the manager has adopted
is summarized in table 2.

II. Characterization of Credible Disclosure Policies

This section contains a characterization of credible and optimal disclo-
sure policies and provides sufficient conditions for such policies to
exist. This characterization of these policies is shown to have several
implications. These include: (a) disclosure policies that require all non-
proprietary information to be disclosed are nonoptimal; (b) the man-
ager’s incentives for complete disclosure increase with the disclosure
of the manager's nonproprietary information through mandatory re-
ports; and, more generally, (c) the manager’s disclosure policy changes
with the information investors have prior to disclosure.

Theorem 1 below identifies restrictions on the density f(x, y) of (¥, ¥)
and on the conditional expected cash flows E[é|x, y] that ensure that
the graphs of credible and optimal disclosure polices take one of two
simple forms: either there is no partial disclosure, in which case the no-
and full-disclosure sets are separated by a downward-sloping bound-
ary, or else partial disclosure does occasionally occur, in which case
the sets of no, partial, and full disclosure are determined by two in-
tersecting curves, one downward sloping (tracing out those points for
which the value of the firm is the same with no disclosure and full
disclosure) and one upward sloping (tracing out those points for which
the value of the firm is the same with partial disclosure and full dis-
closure).

15. This assignment does not affect the ch ization of credible disclosure policies
when such policies exist; i.e., if d is a credible policy when P(d|d) is assigned the off-
equilibrium value K, then d is a credible policy when P(b|d) is assigned the off-
equilibrium value K* < K. It may also be useful to note that off- equlhbnum beliefs do not
requxre separate speaﬁcauon when ¥ = xis unexpectcdly duclosed i.e., when x €d(Q):
g|ven the n ives 1o muke 1l es, the price of the firm
in market 2 when only % is disclosed must be as ified in (1), regardless of whether
X € d(Q).
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Before proceeding with the theorem (the proof of which may be
found in App. A), I present some notational conventions, as well as
some restrictions on the distributions of £ and y, that are presumed to
hold throughout the paper.

The support X of the random variable .t with density g(x) is assumed
to take the form X = (x, ), where x; < x.'® The support of ¥, condi-
tional on # = x, is the set Y(x) = {y[f(y|x) > 0}, where f(y|x) is the
density of y given x. I assume Y(x) = (y;, ¥(x)], where y, < y(x) for all
x."7If (x) is infinite for one x, it is assumed infinite for all x in X. If y(x)
is not infinite, §(x) is assumed to be continuously differentiable and
increasing in x.'® Subscripts denote partial derivatives with respect to
the subscripted variable.

Tueorem 1.'  Suppose

i) E[é|x, y] is nonnegative, with zero as its greatest lower bound,
bounded on Q, differentiable, and strictly increasing in x and y,

ii) E[é|x] is continuous and strictly increasing and its greatest
lower bound is less than ¢, and

iii) E[é|x, y] — Elélx, § < y] strictly increases in y and is continu-
ously differentiable in (x, y).

Then

a) credible and optimal disclosure policies exist;

b) no disclosure policy that entails that something always be dis-
closed is credible;

¢) if, in addition to the above hypotheses, f;(y|x)/f(y|x) is (weakly)
increasing in y, and (9/dx) E(é|x, y] is (weakly) declining in y, then D,
= (y, (x)] N Y(x) where y(x) is continuously increasing in x and
there exists a positive constant K* such that every credible disclo-
sure policy takes one of two forms (illustrated in figs. 2 and 3 below):

ci) if

K* > E[el%, 5 € (e, y®N] - ¢,

16. The support of a random variable is the set of points at which its density is
positive.

17. In the proof of th 1.1 ionally use the ion (.. y]. When y is finite,
this has its usual meaning, but when y is infinite, this notation is intended to mean {yly >
y.}. Also, since either x, ory, is allowed to equal —, expressions such as E[é|x, ] should
be interpreted as shorthand for

lim Efé|x].
=t

18. The upper boundary of the support ¥ (x) of f(y|x) is assumed to be increasing and
continuously differentiable to insure that the function y(x), which defines the sets D.
through D, = (v, ¥(x)] N Y(x). is continuously increasing. This property of the sets D,
simplifies the characterization of the sets of no, partial, and full disclosure.

19. If a hypothesis about a random variable is stated without qualifying its domain of
application—e.g.. f,(y|x)/f(y|x) is increasing—then the hypothesis is presumed to hold
throughout the interior of the random variable's support.
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then
= {(x, y) € QIK* = El[é|x, y] — ¢},

D" is empty, and D* is the complement of DV;
cii) if

%, 9 € (v, y®N] - ¢,
then there exists a unique x* in X such that
(@) K*=El[élx,y] — ¢
(b) x*=x},
= {(x, y) € Ql(x, y) € DV, y < y(0)},

and D¥ is the complement of D" and D”; and

d) under the hypotheses of theorem lc, among the credible
policies, one that maximizes the exant probability of no disclosure is
optimal >

={kx,» € Ql[

Before characterizing the disclosure policy further, I comment on
the assumptions underlying theorem 1. Most of the density assump-
tions are standard. The one assumption that is not innocuous is condi-
tion iii, which assures that the sets D, defined above are well defined. If
E[élx, y] is of the form A(x)y or h(x) + y and f(¥|x) is exponential,
uniform, or decreasing in ¥ with f(y[x) bounded away from zero and
infinity on its support, then this condition can be shown to be
satisfied.?' The assumption E[é|x = x,] < ¢ simply requires that, if x
sufficiently close to x; is observed, then the expected value of ¢ is less
than the cost of disclosing x, so there would be no advantage to disclos-
ing x by itself (though it may still be advantageous to disclose x in
conjunction with y if y is sufficiently large). The assumption that
f:(y[x)/f(y]x) is increasing in y is frequently interpreted to mean that
x constitutes ‘‘good news'’ about y or that high realizations of x

20. In the general case in which ¢ varies with x and  varies with y, theorem | becomes
as follows.

Tueorem la. If, in addition to hypothesis i in th 1, e(x) and &(y) are continu-
ously differentiable with &(y) > c(\') for all (x, y) and c(x;) > E[ele] Elélx] = clx)
lncreases c,ommuously in x, Elélx,y] — Elé|x, y = y] — &(y) strictly increases in y and is

y diff then the lusions @ and b of theorem 1 are valid. If,
further, E[e]x ¥ =y] — Elélx, y] — ¢(x) is differentiable and increasing in x, then the
conclusions ¢ and d of theorem 1 are valid. (If ¢(x) is constant, this last condition is
implied by the hypotheses of theorem Ic in the text.)

The proof of this theorem follows the proof of theorem 1; details of the argument are
available on request.

21. In cases in which E[é|x, y] = h(x)y or Elélx, y] = h(x) + y, where h(x) = 0,
condition iii of theorem 1 is equivalent to (a/dy) E[¥|x, ¥ = y] < 1. The following
proposition provides necessary and sufficient conditions for a nonnegative random vari-
able ¥ with density f(v) and distribution function F(y) to satisfy this last condition. For
ally >0, (d/dy) E[y|¥ € [0, y]] < 1 if and only if log [§ F(y)dy is a concave function of y.
This result follows by elementary calculus.
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are indicative of high realizations of y (see Lehmann 1959; and Mil-
grom 1981); it is equivalent to the assumption that the family of densi-
ties {f(y|x)|x € X} possesses the monotone likelihood ratio property
(see Milgrom 1981). The additional assumption in theorem lc that
(a/0x) Elé|x, y] is weakly declining in y is satisfied whenever E[élx, y]
is additively separable in x and y. This condition implies that, although
increases in x constitute good news about cash flows, this good news
aspect of high values of x is decreasing in y.**

The basic idea behind the proof of theorem 1 is “‘bootstrapping’:
first, attention is confined to disclosure policies for which something is
always disclosed. The regions of partial and full disclosure are charac-
terized for such disclosure policies through the sets D, defined above.
Second, disclosure policies are considered that provide the added op-
tion of disclosing nothing. For no disclosure to be desirable given
realization (x, y) of (%, ¥), of course the price K of the firm with no
disclosure must be higher than the price of the firm with partial disclo-
sure {E[éx, y € D,] — c} or full disclosure {E[é|x, y] — ¢}, that is,
(x, y) must belong to the set

DN(K) = {(x', y)|K = E[é|x', '] — & K = E[élx', y € Dy] — c}-

However, investors who value the firm at its expected cash flows will
pay only E[&|(%, ¥) € DV(K)] = H(K) when the manager makes no
disclosure and the manager’s “‘no disclosure™ set is believed to be
DY(K). For an equilibrium to exist, H(K) must equal K, in which case a
credible disclosure policy can be constructed. The proofs of theorems
la and 1b involve verifying the existence of a fixed point of H(K). Such
a fixed point clearly exists if H(:) is continuous, H(0) is positive, and
H(K) is less than K for some K. Continuity of H(:) follows from the
continuity of E[é|x, y] and the existence of a density for the joint
distribution of (£, ¥); H(0) > 0 follows from the assumption that

22. Some examples of random variables that satisfy the distributional assumptions
of theorem 1 follow. Suppose E[élx, y] = x + y. Let f(y[x) be exponential with mean
S T

ok = 1 J'r ey >0,

Condition iii of theorem 1 is equivalent here to the following condition:

%:Elylx. Yy E [0, x]} <1

for all x, y. This condition is readily verified for exponential distributions. Note that
[y 0lf(yx) = (v — Dlx + 1) is increasing in y. If £ has a (marginal) density that is
twice continuously differentiable and its support is a finite interval in IR, then the
hypotheses of theorem | hold for some ¢, 7. As another example, let E{élx + y] = x + ¥
and let f(y |[x) be distributed uniformly on (0, x + 1) = Y(x). Note that, for y in the interior
of Y(x), f.(y|x) is zero, so f/fis (trivially) increasing. Again, condition iii of theorem 1 is
easily verified. Thus if the marginal distribution of x satisfies the conditions listed in the
previous example, then the hypotheses of theorem 1 are satisfied for V2 < c.
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¢ > Elé|xz]; and H(K) — K is negative for all large K because the
unconditional mean of cash flows is finite. The characterizations of
disclosure policies given in theorems 1¢ and 1d depend on having D, be
a subset of D, for x' > x. The set D, expands with x provided a
sufficient number of monotonicity conditions—such as f,(y|x)/f(y[x),
Elé|x,y] — E[é|x,y <y],and E[é|x, y] increasing in y; E[é|x, y], E[é|x]
increasing in x; and (3/0x)E[é|x, y] declining in y—hold.

This theorem has several implications, explained in points 1-7
below.

1. With positive probability, the manager’s nonproprietary informa-
tion is not disclosed under an optimal policy. This runs counter to the
assertion that any nonproprietary information that investors know that
a manager has must be disclosed. This assertion is true (with some
additional qualifications [see Grossman 1981; Milgrom 1981; and Dye
1985]) when the manager is endowed only with nonproprietary infor-
mation and he cannot commit to following a disclosure policy prior to
receiving information since in that case the manager must distinguish
the information he has from the worst information he possibly could
have. But when the manager is endowed with both proprietary and
nonproprietary information, the price of the firm may be highest on
occasion with no release of information. The firm's value may not
cascade downward with the manager’s failure to disclose nonpropriet-
ary information since investors’ demands for the firm’s shares are
based on their estimates of all the manager’s information (and not
simply the nonproprietary components of his information).

While the proof of theorem 1 relies on the assumption that the cost of
disclosing nonproprietary information is positive (in order to satisfy the
condition E[é|¥ = x;] < ¢), it is possible to construct examples for
which the nondisclosure of nonproprietary information may occur with
positive probability even if ¢ = 0; such an example is sketched in
Appendix C. In that example, most of the density of (£, y)—in what
turns out to be the no-disclosure set D—is positive in the neighbor-
hood of a curve described by the solution to K, + ¢ = E[é|x, y], for
some constant K,,. The region {(x, y)|y belongs to D,} lies substantially
below this curve. Consequently, an announcement that £ equals x for
(%, ¥) = (x, y) is DV produces a lower price for the firm than does the
absence of an announcement—since the announcement ¥ = x reveals
that the realization of y is low, whereas no announcement is indicative
of a high value for y. The fact that the manager is endowed with both
proprietary and nonproprietary information may explain why nonpro-
prietary information is not always disclosed, even if investors know the
manager has the information and its disclosure is costless.

2. Though theorem 1 demonstrates that the manager’s nonpropri-
etary information is not disclosed with positive probability when he
follows an optimal policy, a policy of absolutely no disclosure is typi-
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cally not credible. A necessary and sufficient condition for such a
policy to be credible is

I = pr({(x, )|E[€] = max{E[e]x, y] - &, Elé|x, y € D,] — c}).

If ¢ and ¢ are sufficiently large, then this condition will be satisfied
since E[é|x, y] is bounded. When this condition holds, the optimal
disclosure policy is a policy of no disclosure.

3. Under the hypotheses of theorem Ic, the sets corresponding to an
equilibrium disclosure policy are depicted in figures 2 and 3. (The
figures are drawn using the hypotheses of theorem 1¢ and the following
additional assumptions:

x =y =0,
X <o, J(x) =y <,
E[é|x, 5] — Elélx] > ¢ — ¢,

for all x.) The *‘northeastern™ boundary of the no-disclosure set con-
sists of those (x, y) satisfying E[é|x, y] = K* + ¢ for some positive
constant K*. It is downward sloping since E[é|x, y] increases in x and
y. For points below (above) this curve, no (full) disclosure is preferred

LEDGER

@ No Disclosure
D Full Disclosure

FIG. 2.—J(x) is defined by K + ¢ = E[é|x, $(x)]; y(x) is defined by ¢ — ¢=
Elélx, y(x)] = E[é]x, y < y(x)].
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FiG. 3.—g(x) is defined by g(x) = max{y(x), $(x)}

to full (no) disclosure. For (x, y) above (below) the function ¥ = y(x),
full (partial) disclosure is preferred to partial (full) disclosure. In figure
3, for points to the left (right) of the line x = x*, no (partial) disclosure
is preferred to partial (no) disclosure. Using these facts, it is
straightforward to deduce the regions of no, partial, and full disclosure.
Figure 2 (3) corresponds to case ci (cii) of theorem lc. As figure 2
illustrates, partial disclosure may be a zero-probability event. In figure
3, the region over which partial dis~losure occurs consists of that por-
tion of () below the line y = y(x), not in the no-disclosure set. In
theorem 2e¢ below, I indicate how changes in disclosure costs affect
whether optimal policies entail a positive probability of partial disclo-
sure.

4. Figures 2 and 3 illustrate that good news is more likely to be
disclosed than bad news, that is, “‘large” (x, y) are more likely to be
partially or fully disclosed than ‘*small”* (x, y). This result depends on
the assumption that f.(y|x)/f(y|x) is increasing in y and illustrates the
appropriateness of Milgrom’s (1981) characterization of this condition
(as x being good news about y). If this condition is not satisfied, there
may exist (x, y) and (x’, y’) with x' > x and y' > y, with partial
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disclosure occurring for (x, y) and no disclosure occurring for (x', y').
(See fig. 4.)** The assumption that the manager has an incentive to
make value-increasing disclosures does not by itself assure that **high™
(x, y) values are more likely to be disclosed than “‘low™ (x, y) values.

5. Let N, P, and F represent, respectively, no, partial, and full
disclosure, and read N > P as *‘no disclosure produces a higher market
2 price for the firm than does partial disclosure”; the other relations are
similar. Then for figure 3 we have F > N > P inregion 1, N> F > Pin
region 2, N > P > F inregion 3, P > N > Finregion 4, P > F > N in
region 5, and F > P > N in region 6. Notice that ranking any two of the
three possible acts of disclosure implies nothing about the ranking of
the third act since each conceivable ordering of preference among acts
is represented as an event that occurs with nonzero probability. In
particular note that there exist regions for which full disclosure is pref-
erable to partial disclosure but for which full disclosure is not prefera-
ble to no disclosure. That is, the market 2 price of the firm with full
disclosure (E[é|x, y] — ¢) may exceed the price of the firm with partial

23. The details of an example in which y(x) is not monotonic and the optimal disclo-
sure policy takes a form similar to that depicted in fig. 4 are available from the author.
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disclosure (E[é|x, y € D,] — ¢), so that announcement of y, given
that x has been disclosed, increases the price of the firm, in spite of
the fact that the price of the firm if no disclosures had been made
(Elé|(x, y) € DV]) would be higher than its price with either partial or
full disclosures. Thus even though investors may be better off in some
cases with full disclosure than with partial disclosure, this does not
imply that they are better off with full disclosure than with no disclo-
sure whatsoever.

6. Though this paper contains no rationale for mandatory disclo-
sures, the results of the paper can be used to illustrate some possible
effects of exogenous changes in mandated disclosures on firms’ volun-
tary disclosure policies. Explicitly, mandatory and voluntary disclo-
sures are complements when mandatory disclosures consist of reports
of a firm’s nonproprietary information. Figure 3 illustrates the full dis-
closure set by means of the unshaded regions 1 and 6 when there are no
mandatory disclosures. If ¥ must be disclosed through mandatory re-
ports, full disclosure occurs whenever full disclosure yields a higher
price for the firm than does partial disclosure, that is, for all y above
y = y(x) (regions 1, 2, and 6). Mandatory disclosures of nonproprietary
information may increase the circumstances under which full disclo-
sure occurs. As was noted in Section I, this result follows from the
observation that, as mandatory reporting requirements increase, the
number of conditions that have to be satisfied for full disclosure to be
the value-maximizing disclosure decline.**

7. The predictions of a voluntary disclosure theory are not indepen-
dent of other reporting requirements. (This is also illustrated by point
6.) Consider the following hypothesis regarding the lower boundary
y = g(x) of the full-disclosure set (see fig. 3).

HZ2. When full disclosure of (x, y) occurs, y = g(x).

If there are no mandatory reporting requirements, the hypothesis is
true. However, if all nonproprietary information must be disclosed in
financial reports, then Hy' is false since the full disclosure set then shifts
(see point 6). Disclosure policies change as reporting requirements—
and, more generally, as public information available about the firm
(i.e., investors’ ‘‘information sets’’)—change. Most hypotheses re-
garding disclosure policies must be conditioned on what investors
know prior to the disclosure.

I conclude this section by considering the effects of exogenous
changes in ¢, @ on the optimal disclosure policy. To present the results,
the previous notation is parametrized by the costs of disclosure. For
example, the region over which no disclosure occurs in an optimal

24. This is a partial equilibrium result. If the distributions of ¥ and y shift when
mandatory disclosures change, then the result may not hold. See Sec. V.
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policy is now identified by the label D¥(c, €) when (¢, &) denotes the
disclosure costs. D”(c, ) and D" (¢, ©) are defined similarly.
The following theorem summarizes the comparative static results.
Verbal interpretations of the results of this theorem succeed its proof.
Tueorem 2.%°  Under the hypotheses of theorem Ic,

a)if (¢, €) is increased to (¢, ') = (¢, ©), where € — ¢ =¢" — ¢',
then

DM(ey ey D', c');
b) if (¢, ©) is increased to (¢', €') = (¢ + h, € + h), then
Df(¢’, &) = D®(c, &)\ DN(¢', &) C D¥(c, @),
DFf(¢', &) = DF(c, &)\ DN(c', &) C D¥{(c, 0):
¢) if ¢ is increased to &' = ¢, with ¢ held fixed, then
DP(¢, &)\ DN(¢, &) C DP(c, &');
d) if ¢ is increased to ¢’ = ¢, with ¢ held fixed, then
DF(c, )\ DN(¢’, &) € DF(c’, ©)
and
Df(¢’, & C D”(¢, &); and

e) if D(c, ©) is empty, (¢, &') = (¢, ©),and ¢ — ¢ =¢' — ¢', then
D"(c¢', ') is empty.

Theorem 2 contains the following implications.

a) As the cost of disclosing either x or y (or both) increases but the
difference in the cost of disclosing x or y declines, the probability
that no disclosure will occur increases.

b) If the cost of disclosing x and y increases by the same amount,
the probability that partial disclosure occurs decreases, as does the
probability that full disclosure occurs.

¢) Conditional on the event that something is disclosed given costs
(¢, €'), the probability that partial disclosure occurs increases with
the cost &' of full disclosure.

d) If the cost of disclosing x increases and the cost of disclosing y

25. Inthe general case in which ¢ varies with x and ¢ varies with y, theorem 2 becomes
as follows.

Tueorem 2a. If all the h h of th 1a are satisfied for the two pairs of
cost functions [¢(+), &(-)] and | [L '), € ( )], and if all other condluons listed in theorem la
hold, then each of the 1 of th 2 is valid p d the hypoth of theo-

rem 2 are required to hold uniformly in (x, y). For example, theorem 2a now reads: if
¢'(x) = ¢'(x), &'(y) = &(y), and &(y) — clx) = &'(y) — ¢'(x) hold for every (x, y), then
DV[e(). 2] © DVe'C), &),

The proof of theorem 2a is similar to that of theorem 2: details are available on request.
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is fixed, then the probability that partial disclosure will occur de-
clines.

e) If there is no optimal disclosure policy where the probability of
partial disclosure is positive given disclosure costs (¢, ), then there
is no optimal disclosure policy with partial disclosure given disclo-
sure costs (¢, ¢') = (¢, ©), where € — ¢ =¢' — ¢'; that is, if figure 2
depicts the optimal disclosure policy given (¢, €), then the optimal
disclosure policy given (¢’, ¢') is depicted by a diagram similar to
figure 2.

As the various conclusions of theorem 2 illustrate, how optimal dis-
closure policies change in response to changes in the costs of disclo-
sure depends both on the absolute costs of disclosure and on the rela-
tive costs of the disclosure of proprietary and nonproprietary
information.

IV. Alternative Motivation for Credible Disclosure Policies

The disclosure policies discussed in Sections II and 111 were motivated
by concerns over management incentive problems: the disclosure
policies that investors anticipated managers were willing to implement
were restricted by the assumption that the only management compen-
sation schemes that had acceptable incentive effects increased in the
price of the firm. In this section, I consider briefly what disclosure
policies investors would seek to implement when such incentive prob-
lems are absent, that is, when any disclosure policy can be imple-
mented.

If shareholders derive utility from consumption only after the real-
ization of ¢ becomes known, then the desirability of disclosures de-
pends on the timing and completeness of markets that open before é
realizes its value. If no market opened prior to the disclosure of infor-
mation (i.e., if market 1 did not exist), then costless disclosures are
typically undesirable because of the adverse risk-sharing effects in-
duced by such disclosures (see, e.g., Marshall 1984; and Wilson 1975).
A fortiori, costly disclosures are undesirable in such situations. If mar-
ket 1 were complete and disclosures were costless, then all sharehold-
ers would be indifferent among disclosure policies and market 2 would
be inactive (Marshall 1974). For this case, the optimal disclosure policy
in the presence of disclosure costs would be a policy of no disclosure.
In the general case in which the market for the firm’s shares prior to
disclosure is incomplete and disclosures are costless, there exists a
(pre—market 1) redistribution of endowments among shareholders so
that no shareholder is made worse off by allowing complete disclosure,
but, as the costs of partial or complete disclosure grow sufficiently
large, this (weak) desirability of disclosures, even with endowment
redistributions, disappears.
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3 &

(£, ¥) Disclosure Consumption Cash Consumption
received made (ay) flows (€) (ay) oceurs
by manager oceurs become
known
Fic. 5

If investors’ consumption decisions depend on the disclosures made
by the firm, then disclosures can be valuable even if no trading occurs
in the firm’s shares. As the following discussion indicates, disclosure
policies chosen to account for the advantages deriving from the early
resolution of uncertainty in such cases may appear to be quite similar
to the value-maximizing disclosure policies presented in Section I1I.

Suppose that all individuals have the same preferences, initial
wealths (W), and endowments in the shares of the firm (so no trading in
the firm's stock occurs) and that consumption occurs as indicated in
the time line in figure 5. For analytical convenience, further suppose
that each shareholder’s preferences for consumption are given by
Ula,, a;) = a,a, and that cash flows are rescaled so that e denotes the
cash flows from the firm received by each shareholder. Since all indi-
viduals are identical, any one of them can be delegated the responsibil-
ity of selecting the firm’s disclosure policy.

If there were no costs associated with disclosure, then each share-
holder would prefer a policy of full disclosure since such a policy
enhances each investor’s consumption-investment decision. To pro-
vide a simple illustration of this claim, let » = 1 be the gross certain
return on wealth W not invested in the firm at 1; over the interval [1,, 13],
and suppose there are no limits on borrowing or lending. Then for any
disclosure policy d(-, -) we have the inequality

E[max Ela(W — a; + é)|%, 7] = E[max Ela,(W — a, + é)d(&, 1],

thus establishing that full disclosure is the expected utility-maximizing
policy in the absence of disclosure costs. This simply illustrates the
advantages associated with the early resolution of uncertainty (Kreps
and Porteus 1979).

Now return to the case in which there are disclosure costs attending
the disclosure of x or y. Shareholders now confront a trade-off: while
there are advantages to having consumption-investment decisions de-
pend on observations of (X, y), such observations reduce the cash flows
the shareholder receives from the firm. If we let DV, D”, and D* denote
the regions of no, partial, and full disclosure, and if we let D, be the set
of y’s for which shareholders choose to be informed of x, but not y, for
(x, ) in D” (note that D, is not known at this point to be related to the
set D, defined in Sec. II), then the shareholder charged with choosing
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the firm’s disclosure policy confronts the following problem. (The rea-
son for defining D, for all x in X will be apparent below.)
ProGRAM 1:

MaXpy pr,pr b jx € Xt.apa(a,) Elai(W — ap + é)|(x, 7)
€ DMprl(%, y) € D]
+ E[Ela)(W — ai(x) + é = v, ¥ € D.J]prl(, ¥) € D¥]
+ E[Elai(x, y)(W — a\(x, y) + é — &)|x, yllprl(E, §) € DF].

The objective function of this program represents the shareholder’s
expected utility when disclosure costs (and cash flows) have been
scaled on a per-shareholder basis. For (x, y) € DV, the shareholder
incurs no disclosure costs, but his or her consumption decision is based
only on the knowledge that (x, y) belongs to DV. For (x, y) € D, the
shareholder learns ¥ = x and y € D, and chooses his or her time ¢,
consumption accordingly, but cash flows drop by ¢ on x’s disclosure.
For (x, y) € D, the shareholder’s consumption at 73, a(x, y), is based
on knowledge of the realizations of both £ and ¥ at the cost of having
cash flows drop by ¢.

A solution of this program is straightforward to characterize if we
assume that W — ¢ > 0 and é = 0. If DV, D*, D* {D,|x € X}, ay, a\(x),
ay(x, y), is a solution, then

a, € arg, max E[a(W — a + ¢é)|(%, y) € DV] (i)
if D is a nonzero probability event,
ay(x) € arg, max E[a(W — a + é — ¢)|x, 7 € D,], (ii)
and
ay(x, y) € arg, max E[a(W — a + é — o)|x, yl, (iii)

by the assumption that a,, a(-), and (-, -) are part of the specification
of a solution to program 1. Further, for almost all (x, y) in D”, the
following inequality must be satisfied:

Elaix)(W — ai(x) + ¢ — ¢)|x, y € D,]

(2)
= Elay(x, y)(W — ay(x, y) + é — )

x, y].

If this inequality were strictly reversed on a subset D” of D” of positive
probability, it is easy to show that the assumption that D” is part of the
specification of a utility-maximizing disclosure policy is contradicted.?®

26. If inequality (2) is reversed on D”, then it is clear that the followmg disclosure
policy provides strictly hxgher utility than does the optimum posited in the text: define
DF = DFubP.bf = , DY = DY, and {D, = D, \ {y|inequality (2) is reversed for
some (x, y)l|(x, y') € D¥ for some y'}, leaving a;, a;(-), and a,(-, -) unchanged.
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Solving for a,(x) and a;(x, y) in (ii) and (iii) above, we observe that
inequality (2) is equivalent to

{W + Elélx, 5 € D] — cf* = {W + Elélx, y] — ¢f
or, since e, W — ¢ =0,
Elé|x, y € D,] — ¢ = E[é]x, y] — ¢, (3)

for almost all (x, y) € D” and y € D,. Similarly it can be shown that, if
D" has nonzero probability,

Elélx, 7 € D] — ¢ = E[é|( y) € DM, )

for almost all (x, y) € D' and y € D,. Furthermore, by including any
(x, y) satisfying inequalities (3) and (4) (not already in D”) in the partial
disclosure set, it is clear that the objective function in program 1 does
not decline, so the set of (x, y)’s satisfying (3) and (4) can be taken as
defining an expected utility-maximizing partial disclosure set.”” That
is, a solution to program 1 exists for which partial disclosure is sought
by the shareholder choosing the firm's disclosure policy given (%, y)
= (x, y) if and only if partial disclosure yields higher expected cash
flows net of disclosure costs than either full disclosure or (if the no-
disclosure set has nonzero probability) no disclosure.

By performing similar analyses on the no- and full-disclosure sets, I
conclude that, if there is an expected utility-maximizing disclosure
policy where the probability of no disclosure is positive, then there is
an expected utility-maximizing disclosure policy determined by choos-
ing that disclosure that maximizes the firm's expected cash flows net of
disclosure costs among all conceivable disclosures for every realiza-
tion of (%, y). That is, under these conditions, there exists an expected
utility-maximizing disclosure policy that is credible. Further, it can be
shown, under the hypotheses of theorem 1, that a solution to program |
does exist where the probability of no disclosure is positive, and, in
fact, under the hypotheses of theorem lc, a solution to program 1
exists that is optimal in the sense of definition 2. In this event, theorem
Ici or theorem Icii characterizes a solution to program 1.

The reason that an expected utility-maximizing disclosure policy is
*‘optimal® is that, conditional on the disclosures made, the expected
utility of every shareholder is increasing in the expected cash flows of
the firm net of disclosure costs, just as the price of the firm is increasing
in expected cash flows in the model of Section II. An optimal disclo-
sure policy is always expected utility maximizing whenever sharehold-
ers’ expected utilities increase in the firm’s expected net cash flows.

27. This is the reason for defining D, for all x in X rather than defining D, only for when

there exists y with (x, y) in D”: if (x, y) in €2 satisfies inequalities (3) and (4) for some x,
gipen (x, y) should be included in D” even if it was not included in the original ition of
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This discussion provides justification for analyzing value-maximiz-
ing disclosure policies directly on the basis of shareholders’ prefer-
ences and gives a rationale for studying credible disclosure policies
without regard to the incentive effects of such policies.

V. Conclusions and Caveats

In the preceding sections, a simple model of disclosure was developed
for the manager of a firm endowed with both proprietary and nonpro-
prietary information. Disclosure policies were characterized, and con-
ditions under which less than complete disclosure occurred were
identified. The model analyzed has several testable implications, but,
as was pointed out in Section III, tests of many of the results of this
disclosure theory, as well as most others, will be difficult to implement.
The problem is that most disclosure hypotheses are conditional on
other information available to investors prior to disclosure.

How exogenous changes in mandatory reporting requirements affect
firms’ voluntary disclosure policies was also considered. That report-
ing requirements in practice do not change for exogenous reasons is
important to remember in attempting to apply the paper’s results to
actual disclosure practices. For example, accounting standards might
depend on what disclosures firms make voluntarily, and it is unclear a
priori whether increases in voluntary disclosures induce more or less
mandatory reporting requirements (a lack of voluntary disclosures
could generate a demand for additional information through compul-
sory disclosures; the existence of many voluntary disclosures of a
similar nature could generate a demand for codification). The com-
plementary relation between mandatory reports and voluntary disclo-
sures exhibited in Section III could be offset—or amplified—by such
feedback effects.

Actual disclosures take place in an environment that is substantially
more complex than the one studied here. Managers may be concerned
with how disclosures about their firms’ financial performance impinge
on their reputations, influence their firms’ negotiations with labor
unions and other suppliers of inputs, affect their firms’ relationships
with governmental and other authoritative bodies (including account-
ing boards who have the jurisdiction to mandate additional disclo-
sures), change the behavior of their competitors, etcetera. There is a
common thread in these problems, however. There is tension between
the managers’ incentives to disclose information that reveals both their
own and their firms’ performance and the incentives to avoid the ad-
verse reactions of parties external to the firm induced by disclosures.
This paper has examined some of the elemental forces that contribute
to this tension by examining the trade-offs involved in achieving value
maximization and protecting proprietary information.
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Appendix A
Proof of Theorem 1

Proof. The proof of theorem 1 proceeds in five steps: first, I show that, for
any disclosure policy, the set of y's for which only x (but not (x, y)) is disclosed
is well defined and independent of the specification of the no-disclosure set;
second, I show that a credible disclosure policy, with a no-disclosure set hav-
ing positive probability, exists; third, I show that no policy consisting of having
something disclosed under all circumstances is credible; fourth, I show that
disclosure policies must take one of the forms specified in conclusion c; finally,
I prove theorem ld.

First. Suppose that investors believe DV is the set over which no disclosure
occurs and that, if the manager discloses x, but not y, investors believe that
¥ € D, C Y(x). Given these beliefs, the actual subset D, of ¥(x) for which x, but
not y, is disclosed is given by

o a) Elélx,y € D) — ¢ = E[é|x,y] — ¢
={re Y‘”'[Eb; E{é‘x, $epl— > E[é]li. »envy
in the case in which DV is a positive probability event; if DV is a probability
zero event, the n'ght~hand side (RHS) of condition b in the definition of D, is
laced by zero by Pp g to the off-equilibrium specifications made in the
lexl This is the set of y's t‘or which the price of the firm is higher by disclosing
only x rather than disclosing x and y or nothing. Notice that condition b in
either definition of D, is superfluous since, although 7 appears in b, the actual
realization y does not. Thus whether or not DV is a positive probability event,

D, = {y € YW|E[ex, § € D,) — ¢ = Elé|x, y] - &} (A1)

Lemma 1 below identifies sufficient conditions for D, = D,.
Lemma |. Under the hypotheses of theorem I, for each x there exists a
unique set D, such that D, = D, in (Al). D, is of the form

= (e, @] N Y(x),
where y(x) is a continuous function. If y(x) < y(x), then y(x) satisfies
¢ = ¢ = Elélx, y()] — Elélx, § < y(x)]. (A2)

Proof. Fix D,.*® Since E[é|x, § € D,] is a constant and E[é|x, y] increases
in y, it follows that D, defined through D, by (A1) above is an interval, D,

(ye, y1.
Since
Elélx, y] — Elé|x, y < ¥] (A3)
is strictly, continuously increasing in y and equals
Elélx, y(x)] — Elelx] (Ad)
28. If the discl only x, th ince investors know that some realization

of y must have occurred—investors must form some conception of D,, so D, can be
taken to be nonempty. In equilibrium, it may turn out that investors never expect only x
to be disclosed, but the manager must be able to anticipate investors’ reactions if x is the
only disclosure. Thus D, must be defined (and nonempty) for each x.
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when y = 7(x), it follows, when (A4) strictly exceeds & — c, that there exists a
unique Y. denoted y*(x), solving

B == E[t'lx.x] — Efélx, ¥ =y]
as (A3) equals zero when evaluated at y = y,. In this case, D, = D,
= (yz, y*(x)]. If (A4) is less than or equal to & — ¢, then D, = D, if and only

if D, = Y(x) = (y., ¥(x)). In either case, D, = D, ifand only if D, = (¥, y(x))
N Y(x), where

yx) = [276), xin O = {x € (x, F)Elefx, 3(x)) ~ Elélx] > & — ¢}
= ¥(x), otherwise.

The function L(x, y), defined by L(x, y) = E[é|x, y] — E[élx. ¥ < y] is by
ption i ly differentiable and strictly increasing, so the implicit
function theorem can be applied, yielding y*(x) differentiable in x on the set O.
Using this fact, it is straightforward to show that y(x) is continuous,* complet-
ing the proof of the lemma. .

It is important that the definition of D, derived from lemma | does not
depend on the set DV on which investors believe the manager discloses noth-
ing.

Second. 1 now show how to construct a credible disclosure policy for
which nothing is disclosed on a set of positive probability. The problem is
simply this: find a set D = D" for which

. (a) E[é|(x,y) € D] = E[é|x,y] — ¢
D= {o)e “'[un E[é|(%,5) € D) > Elélx.§ € D] - c}.

The variable D is defined in terms of itself. To show that D is well defined, let

D(K) = {(x,y) € ‘”[{Z{ ﬁ; Ell:bvﬂe = "] - (AS)
and

H(K) = E[é|(z, y) € D(K)]. (A6)
From well-known results on the convergence of measures (see, e.g., Feller
1966, ch. 8). it follows that H(K) is continuous in K. Obviously,
D(K') D D(K)

for K' = K and

lim H(K) = E[é].
K—x

29. Obviously, the only points at which y(x) might not be continuous are on the
boundary B of the set 0. Consider some x in B. Clearly, E[é|x, ¥(x)] — E[é|x] = & - ¢,
50 the definition of y*(x) can be extended to O U B. (If x is in B, set y*(x) = ¥ (x).) If
{x,} C X is any sequence converging to x, {x,} can be decomposed into two (disjoint) sub-
sequences {x,, } and {x,.} such that {x, } = {x,} N O, {xs,} = {x,}\ 0. Clearly,

lim y*(x,) = y*x) = 3&x),  m §(x,) = §(x),

since y* and ¥ are i (on their respective d ins), so im y(x,) = §(x) = y(x),
soyis i on B and, therefore, on X.
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Since E[é] is finite, H(K) — K is negative for K sufficiently large. I next claim
that H(0) > 0. To prove this, it suffices to show that the (unconditional) proba-
bility of the event D(0) is positive since E[é|x, y] is positive for all x and y. To
that end, notice that D(0) contains the set

{x, y)le = Elelx, y), ¢ = Efelx]} (A7)

since E[é|x, y] and E[é|x, § < y] are increasing in y, with E[é|x] = E[é|x, ¥
< y(x)). Since & > ¢ > E[é|x,] > E[é|x, y.] (see the hypotheses) and E[é|x]
and E[élx, y] are, respectively, continuous functions of x and x, y, it follows
that there exist £ > x;, y > y;, such that all (x, y) in (x;, ) X (y., V) belong
to (A7). Since f(x, y) is positive for (x, y) belonging to (x;, ¥) x (y., ¥(x.))
(as f(x, y) = flylx)g(x) > 0 for y € ¥(x) D ¥(x;) and x € (x,, ¥)), it follows
that D(0) is a positive probability event, so H(0) > 0. Thus H(K) — K is
a continuous function that is positive at zero and negative for large K. There-
fore there exists some positive K, say K*, satisfying

H(K*) =

Since the set D(K) expands in K, prlD(K*)] is positive. The set D(K*) = DV
constitutes an equilibrium set over which no disclosure occurs. Define D” and
DF as follows. If (x, y) & DV, and y € Dy, then (x, y) € D”. If (x, y) & DY and y
& D, then (x, y) € D*. This describes a credible disclosure policy d, with no
disclosure occurring on a set of positive probability.
Third. Suppose investors believe the manager adopts a disclosure policy
for which something is always disclosed. Then since
inf E[eJx. vl
(xy) €
equals zero and E[é|x,] < c, it follows that there exists x, y with E[é|x, y] — ¢
<0and E[éx, § < y(x)] — ¢ < E[é|x] — ¢ <0, so given the assignment of off-
equilibrium *‘beliefs, " the price of the firm is highest by making no disclosure.
Therefore the original disclosure policy is not credible.
Fourth. To show that y(x) is increasing, note that equation (A2) above with
the substitution of y*(x) for y is an identity in x for x in O. On differentiating it,
we obtain B

2 (Elelx, y) — Elelx. 5 < ylymyin Y (0)

= E[Elélx. ¥l T[—f':éil;‘)) Ix, 5= y‘(.r)]

— Elélx.y < }.»(x)]E[%l;%lx. y= y#(x)]
+ E[% Elélx, yllx, §y < .V*(X)] = %E[élx. Mly=yews

fy|0)f(y|x) is increasing in y. Also, E[é|x, y] increases in y. Thus E[é|x, ¥]
and f,(¥|x)/f(¥|x) have nonnegative covariance. Therefore the first two RHS
terms clearly sum to a nonnegative number. The sum of the last two terms is

b

also ive of the ion that (8/dx) E[é|x, y] is declining in
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y for each x. The coefficient of y*'(x) is positive by assumption. Therefore
y*(x) increases in x.

The variable y(x) inherits monotonicity from y*(x) and y(x).

I now show that the characterization of the disclosure policy must be either
of the form ci or cii as described in the statement of theorem 1. First, recall that

K* = E[é|(z, y) € D(K")],
where
BE Sl & QI{EZ; ﬁ: ; g{:x gls-y(fx)] =ik

It can be shown™ that E[élx, § < !(x)] increases in x. Therefore, either

i) K* = E[e[x, y < y(&)] — ¢, or

ii) there exists x* € (x,, X) such that

K* = E[e|x*, 7 < y(x*)] - ¢
(x* > x, since D(K*) has positive probability of occurrence). In the first case,
D(K*) = {(x, y) € QIK* = E[é|x, y] — ¢}

Moreover, since E[é|x, < y(x)] increases in x, i implies that partial disclosure
is never optimal, that is, that D is empty in case i. The set D is simply the
complement of D(K*) in case i. In case ii,

D(K*) = {(x,y) € ﬂl{:ﬁ; f::f;?ék‘ =

The variables D" and D' are defined in the obvious manner.
Fifth. 1f K and K', respectively, define disclosure policies (D¥, D, D) and
(D', D', D'F) through

H(K) = E[é|(%, y) € D(K)],
D(K) = DN

DP = {(x,y) & D"|y € D.},

and
F = Q\("u D"
(and similarly for K’ > K), and
P(d(x, ) = P(d(x, y)|d)

and

P'(d'(x, y)) = P(d'(x, y)ld"),

30. If x € O, E[élx, ¥y = v(x)] = Eléix y(x)] = (€ = ¢), 50 E[é]x, y = y(x)] inherits
monotonicity from y*. If x is the interior of the complcmenl of 0, Elélx, y = y(x)] =
El[é|x], which is increasing in x by assumpucm If x is on the boundary of O and is the
complement of O, then E[é]x, ¥ < y(x)] is increasing from both the right and the left, so it
is increasing throughout X.
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@ D"=AuB
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Gil D'nDF=D

v D°'nD™=G U H
) D'nD=EuUF ul

FiG. Al

respectively, define the market 2 equilibrium prices of the firm given realization
(x, y) of (%, ¥) under disclosure policies d and d’, then,

i) (x, y) € DY C D'V implies

P(d(x, y)) = Elé|(z, ¥) € D(K)] < Elé|(x. y) € D(K")] = P'(d'(x, ).

the inequality following from the fact that the only (x, y) in D(K') not in D(K)
are “‘larger” than the elements in D(K);'

31. Specifically, with
D(K: 1) = DK) 0 {x, ply = yo + Ix — x1)}
for 1 > 0, it is easy to show that (x', y’') € D(K": )\ D(K: l) implies (x’, y') > (x, y) for all
(x, ¥) € D(K; ). This implies
E[é|(£, ) € D(K'; D)) = E[é|(%, ¥) € D(K; )]
for all I > 0, which in turn implies
Elé|(x, y) € D(K")] = E[é|(%, ¥) € D(K)].



Proprietary and Nonproprietary Discl 359

ii) (x, y) € D N D'V implies
P(d(x, y)) = Elélx, y] — & < E[¢|(%, ) € D'™] = P'(d'(x, y));
iii) (x, y) € D N D'F implies
P(d(x,y)) = Elélx, y] — ¢ = P'(d'(x, y));
iv) (x, y) € D* N D'Y implies
P(d(x, y)) = Elélx, 5 € D,] — ¢ < E[¢|(&, y) € D'M] = P'(d'(x, y)):

and
V) (x, ) € D' 0 D'* implies
P(d(x, y)) = Elélx,y € D,] — ¢ = P'(d'(x, y)).

From the fourth step, these constitute all conceivable cases (see fig. Al).

Thus DV, D, DF, is not optimal. As K* = sup{K|H(K) = K} (which is finite
as H(K) < E[é]) belongs to {K|H(K) = K} (by the continuity of H(K) — K), it
follows that, with D" = D(K*) (and D" and D'” defined in the obvious ways),
D", D', and D' describe an optimal policy.

Appendix B
Proof of Theorem 2

Proof.
a) By theorem lc, for each pair (c, ¢) the set DN(g‘ €) over which no
disclosure occurs is defined by means of a constant K = K(c, ¢), where

K(c. @) = E[é|(z, y) € D(K(c. @), ¢, ©)],
DN(c, &) = D(K(c, ). ¢, ),

o (@ K +¢=Elelx,y]
DK, ¢, @) = {(x,y) € ﬂl{(b) K+c=> E[el’; 5 € Dytc, O,

Dy(c, &) = {(x, y) € QlE[é|x, 3 € D.(¢, ®) — ¢ = Elé]x, y] - ¢}.
It is obvious that D,(c, ) depends on (¢, ¢) only through the difference ¢ — c.
In the next lemma, I show that the set of y's over which partial disclosure is

superior to full disclosure expands with ¢ — ¢ and that E[é|x, 3 € Dy(c, D) is
monotonic in & — ¢.

An argument related to this one is spelled out in more detail in the proof of theorem 2a in
App. B. If, say, y, = —=, then this argument can be duplicated to show that

E[é|(z, §) € D(K"; ¥)] = E[é|(F, ¥) € D(K; §)] (i)
where
D(K; y) = IL’Jo D(K; 1, y) = Iuo {x, )y = 9 + l(x — xp)} N DK).

Taking the limit of both sides of (i) as § converges to —= proves the result, in case
¥ = —=, The case in which x;, = —= (or both x; and y, equal —=) is similar.
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Lemma 2. Under the hypotheses of theorem lc, if ¢ — ¢ > &' — ¢, then
Dy(c, ©) D Dy(c', ©)
and
Elélx, § € Dy(c, ©)] = Elélx, y € Di(c', T).
Proof. As in the proof of lemma 1,
Dy(c, ©) = (yr, y(x: d)],
where d = ¢ — c and

YD) = y*(x: d), x in O(d) = {x € (x, D)|E[é|x, ¥(x)] — Elé|x] > d}
S ¥(x), otherwise,

where y*(x; d) solves (for x in O(d))
d = E[é|x, y*(x; d)] — Elé|x, ¥ < y*(x: d)]. (B1)

It is easy to show that y*(x; d) is increasing in d for fixed x, by differentiating
(B1). Since y(x) is independent of d, it is straightforward to show that y(x; d) is
(weakly) increasing in d for each x. As g

Dy(c, @) = (y, y(x; € = 0)],
this shows that
Di(c, @) D Dy(c', T)
for¢ — ¢ =& — ¢'. To complete this lemma’s proof, notice that*
2 Elel, 5 < y(xi d)) = yaloes d) == ETElx, 5 < Ylyyiss 0 = 0.
1 now return to the proof of theorem 2a. For any fixed K, for (¢, ¢') = (¢, ©)
and¢' —¢'sT - ¢
D(K, ¢', &) D D(K, ¢, ©). (B2)
To see this, take (x, y) € D(K, ¢, ¢). Since
K+ ¢ =K + ¢=E[éx,y]
and
K+c¢' =K+ c=Elel,y<y6; ¢ - ol =E@ky<yxic -l

(the last inequality follows from lemma 2 and the assumption that & — ¢
= ¢ — ¢), we conclude that

(x,y) € DX, ¢', ©),
thus, verifying (B2). I now claim that
E[é|(%, y) € D(K, ¢', €")] = E[é|(%, ¥) € D(K, ¢, ). (B3)

32. These derivatives should be interpreted as one-sided derivatives, which exist be-
cause these functions are monotonic with respect to the variables being differentiated.



Proprietary and Nonproprietary Discl 361

For a proof when x; and y, are finite, define
DK, ¢, & 1) = DK, ¢, &) N {(x, Yy = vz + llx — x1)}
for each | > 0. Then
(', y") EDK, ¢', &, D\D(K, ¢, T, )
implies
&y =(x, ) (B4)
for all
(x,y) E DK, ¢, T, ).

To see this, suppose there exists (x, y) in D(K, ¢, ¢, [) with either x > x' or
y>y'.Thensincey =y, + l(x — x;)andy’ =y, + l(x" — x), it follows that
both x > x" and y > y'. Since E[é|x, y] increases in both x and y, we conclude
that

K + ¢ = Elé|x, y] = E[é|lx', y']. (BS)

Also,
K+ c=Elelx,y < yk;¢ - o)l = Elelx', y s y(x'5¢ — )] (B6)
since E[é|x, ¥ < y(x; ¢ — ©)]is increasing in x. These inequalities (BS) and (B6)

imply that (x', ') belongs to D(K, ¢, &, I), contrary to assumption, so (B4)
holds. Therefore,

E[e|z, ¥) € D(K, ¢', &', D] = E[¢|(%, ¥) € D(K, ¢, E, D),
so

E[é|(%, y) € D(K, ¢', &)]

= L E[é|(%, y) € DK, ¢', &, DIprID(K, ¢', &', Dld!
= L E[é|(x, y) € DK, ¢', &, DIprID(K, ¢, &, D]dl

= L E[e|(x, y) € DK, ¢, T, DlprD(K, ¢, €, Dldl

= E[¢|x, y) € DK, ¢, ©)).

If either of x, or y, are infinite, the preceding argument can be easily extended,
by following the approach in note 30 above.
To complete the proof of theorem 24, recall from theorem 1 that

H(K, ¢, ©) = E[¢|(%, ¥) € D(K, ¢, ©)]

is continuous in K with H(0, ¢, ) > 0 and that H(K, ¢, €) is bounded above by
its horizontal asymptote E[é]. Further, under the hypotheses of theorem Ic,
H(K, ¢, ) is increasing in K. A representative graph of H(:) along with the 45-
degree line is drawn in figure B1. Figure B1 illustrates the possibility of several
intersections of H with the 45-degree line. By (B3), H(K, ¢',¢)= H(K, ¢, T)



362 Journal of Business

E (] ra—

e H(K: C. T)

H(0, ¢, B

H(0, ¢, T) 45°

K(g’, &) K
K(g, ©)
Fic. B1

for any K, so if K(c, €) is any intersection of H(K, c, ¢) with the 45-degree line
(including, possibly, that K defining the optimal disclosure policy, given (¢, )),
there exists K(c', ¢') = K(c, ¢) with H(K(¢', &), ¢', &) = K(c', ¢'). Credible
disclosure policies corresponding to these intersections of H with the line

K = K exist, with no disclosure sets defined by
DN(e, ©) = D(K(e, @), ¢, ©)

and
DN(c', &) = D(K(c', &), ¢', ).
From the definition of D(K, ¢, ©), it is clear that
D(K', ¢, &) D DK, ¢, ©)
for K’ = K. Therefore, applying (B2),
DN(c’, &) = D(K(c', ©'), ¢', ©') D D(K(c, &), ¢', &) D D(K(c, ©), ¢, T)
= DN(c, &),

which completes the proof of theorem 2a.
b) From theorem 2a,

Df(c, &) = Df(e, &)\ DN(¢, & D DP(c, &)\ D¥(c', &)
D¥(c, &) = DF(c, ©)\ D(c, ©) D DF(c, &)\ D¥(c', &').
Take
(x, y) € DP(c, )\ DV(c', T).
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Clearly, y € Dy(c, ©) = Dy(c', ¢') by lemma 2. As (x, y) & D¥(c', &), conclude
(x, y) € D’(c’, &). Therefore,
DP(c, )\ DN(c', &) € D(c', &).
To prove the reverse inclusion, take
(x,y) € DP(c’, &) = DP(c', &)\ DN(c', &).

Thus, by theorem 2a, (x, y) € D™(c, ©. By definition of D”(c Z),
y € Di(c', &) = Dyle, 0,50 (x, ) € D"(r, ). Therefore,

DP(c, &)\ DN(c', &) = D(c', &)

The second claim in (2b) follows from simple set-theoretic manipulations:

DF(c’,8) = [DR(c 2D U D¥(e’s 2 (B7)
(Here, o is used to denote set pl ion to avoid confusion between ¢'s
and the y pl ion symbol.) From the previous part of 2b we

know
[Df(c', &))° = [D(c, D)I° U DN, &).
Substitute this into (B7) to obtain:
Df(c', &) = [D"(c, &)° N [DV(c', &))°
= Df(e, B)\D(e!, 2.

This completes the proof of 2b.
c) Take

(x,y) € D¥(c, &)\ DV(e, &).

¥ € Di(c, ©) C Dy(c, &)
As (x, y) & DV(c, &), it follows that (x, y) € D"(c, &), so
DP(c, ©)\D¥(c, &) C D*(c, &)
d) Take
(x,y) € D¥(c, &)\ DN(c', @).

(x, y) € Df(c, &)\ D¥(c, ©)

from theorem 2a. By definition of D' (¢, ©), this implies y & D.(c, ). By lemma
2,y & Di(c', ©), so y € DF(c’, @), s0

Df(e, &)\DN(c', &) C DF(c’, &)
' Finally, suppose (x, y) € D(¢’, &). If
(x, y) € D¥(c, &) C D(c', &),
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a contradiction to (x, ) € D”(c’, ) is obtained. Therefore, (x, y) € D"(c, &), so
apply lemma 2 to conclude

DF(e’, &) C DP(c, @).

¢) From theorem 1, we know that an optimal disclosure policy, with positive
probability, has no disclosure occur. Therefore we can confine the analysis
to credible policies with a positive probability of no disclosure. Let K(c, ©)
be the K consistent with an optimal disclosure policy, given (¢, ), and let
K(c', @) be consistent with an optimal disclosure policy, given (¢’, ¢'). By
(B3), H(K, ¢', €)= H(K, c, ©) for all K, so it follows that there exists
K=K(c,0) with H(K. ¢’, ') = K. By the proof of theorem 24, it follows that
K(c¢', ¢’) = K and therefore K(c', ¢') = K(c, ¢). By hypothesis,

K(c, @) + ¢ = E[é|z, y < y@E;© - o)l
2 E[é[x,y < y(&%: ¢ — c')]
(the first inequality from theorem le, the second from lemma 2), so
K(c', &) + ¢" = E[ék, § =y@&E:e — ).

Therefore, the optimal no disclosure set D (¢', &')is described by theorem 1ci,
which completes the proof.

Appendix C

This appendix provides an outline for the construction of an example for which
the optimal disclosure policy entails that nothing be disclosed with positive
probability, even though ¢ = 0. Fix a positive constant K, > ¢, and let y > K,
+ ¢and ¥ > K, — . Define the distribution of y given x as follows. For x < K,
=

)ify # K, + € — xand y € [0, ], ¥ given x has a density f(y|x) = € > 0;

and

i)if y = K, + € — x, ¥ has a point mass p(x) = | — €.

For K, — ¢ = x <&, f"(y|x) is uniform on [0, ¥]. Let the marginal distribu-
tion of £ be uniform on [0, X]. Finally, let E[é|x, y] = x + y. Forx <K, — ¢
andy < K, + & — x, E[§|x, <y | = y /2 since the conditional distribution
of y given x is uniform in this region. Therefore, y = 2¢. solves, for each
x<K, -0,

y-Elypky=<yl=c (&3]

For x = K, — ¢, the conditional distribution of y given x is uniform throughout
[0, 71, so y = 2 solves (C1) for all x € [0. X].
Recall that

DIK) = {x, VK + e=x + y, K=x + EFl, y = y ]}
={(x.y)|K+r3x+y.K—c;x)

The graph of D(K) for K = K, is illustrated in figure C1 below. D(K,) is the
shaded region including its boundaries.
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The next thing to observe is that E[¥ + J|(%, ¥) € D(K,)] exceeds K, for
sufficiently small e:

Ko—¢
I [(Ky + & = x)(1 — &) + xldx
E*[f + y|(%, §) € D(K,)] > =2 -

Ko—¢
J {1 — e + ek, + ¢ — x)}dx

The denominator of this expression equals pr[D(K,)] times ¥. The numerator
neglects those positive y # K, + ¢ — x. Ase converges to zero, this expression
converges to K, + ¢, which exceeds K,,.

It is clear (as in the proof of theorem 1) that, if K is sufficiently large,
E[% + y|(&, ) € D(K)] — K becomes negative. So if E[x + §|(x, y) € D(K)]
were continuous, an equilibrium no-disclosure set would exist where the prob-
ability of no disclosure is positive and defined by

K = H(K) = E[% + y|(%, ) € DK)]

for some K > K,. Of course, H(K) is not continuous in K as the example is
presented. However, it is easy to modify this example in a way that preserves
the continuity of H(K) as well as the inequality H(K,) > K, by making the
distribution of y conditional on x admit a density representation throughout its
support that places a very high (conditional) density on the realizations of y
near the liney = K, + ¢ — x. This completes the outline of the example.
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