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Abstract

This paper extends the canonical single-period model of voluntary
costly disclosure to a dynamic setting with asymmetric information over
disclosure costs. I show that dynamic incentives have an ambiguous effect
on firms’ disclosure decisions and that the cost of disclosure no longer pre-
vents full disclosure. My main results show that (1) dynamic incentives
increase the probability of disclosure for low-cost firms and decrease the
probability of disclosure for high-cost firms and (2) when the variance of
the disclosure-cost distribution is high and the expected disclosure cost is

low, dynamic incentives lead firms to use a strategy of full disclosure.
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1 Introduction

This paper offers a new model to explore the incentives guiding voluntary dis-
closure by firms functioning in a complex economic environment, with multiple
periods and uncertain disclosure costs. As such, the model departs from the
stylized assumptions of a single period and common knowledge of disclosure
costs that date back to Jovanovic (1982) and Verrecchia (1983), who redressed
the unrealistic unraveling prediction of Grossman and Hart (1980), Grossman
(1981), and Milgrom (1981). Grossman, Hart and Milgrom all showed that
when firms are known to have verifiable information that they can disclose at
no cost, adverse selection leads to full disclosure of the information in equilib-
rium, a prediction contrary to real-world experience. Jovanovic and Verrecchia
added a known disclosure cost into this setting; their assumption resolves this
conundrum and has since been a staple assumption in the study of voluntary

1

disclosure,” even though it conceals other economic forces relevant to under-

standing firms’ disclosure decisions.

The model I construct extends Verrecchia’s (1983) model of costly disclosure
in two directions: it adds asymmetric information about the cost of disclosure,
and it considers a multi-period environment. With asymmetric information
about the cost of disclosure, the market’s expectation of the firm’s value de-
pends on its belief about disclosure costs. If the firm is believed to have a low
cost, its expected disclosure expenditure is likely to be low and, consequently,
its expected value is high. However, if such a firm fails to disclose, it receives
a harsh evaluation of its earnings and suffers a large decrease in value. Alter-
natively, when the firm’s disclosure cost is believed to be high, the expected
disclosure expenditure is high and the firm’s value is low. However, such a be-
lief also implies that nondisclosure has a small effect on the firm’s value. As
the cost (and probability) of disclosure varies among firms, different firms may
prefer to shift the market’s belief in different directions. Thus, equilibria may
contain rich communication structures wherein disclosure aims to increase the
firm’s future valuation by altering the market’s belief, in addition to its tradi-

tional goal of revealing a high profit.

1For a comprehensive review of this literature, see Dye (2001), Healy and Palepu (2001),
and Verrecchia (2001).



In some cases, the firm’s attempts to alter the market’s belief can lead to
an unraveling result similar to that of Milgrom (1981), albeit for different rea-
sons. Whereas in Milgrom’s work the unraveling sequence unfolds on the axis
of current profit, in my model it does so on the axis of disclosure cost. That is,
firms disclose a low profit in an attempt to signal a low cost of disclosure (and
a high value to investors), rather than to avoid the unfavorable interpretation

that nondisclosure brings to bear on current profit.

Signaling a low cost via disclosure is costly for the firm. In addition to the
direct cost of disclosing a low profit, the combination of asymmetric information
and a dynamic model generates multiple indirect costs that are incurred by dis-
closure. The first indirect cost is an implicit commitment to continue disclosing
once the firm begins doing so. Disclosing the firm’s current profit leads the mar-
ket to believe that the firm has a low disclosure cost, which, in turn, leads to
a harsher judgment of future nondisclosure and, consequently, increases future
disclosure expenditure. Note that the cost of this “commitment” is determined

in equilibrium and depends on the firm’s actual cost of disclosure.

The other indirect costs are related to the time at which disclosure costs are
realized. Many, if not most, disclosure costs have a long-lasting effect of the
firm’s profitability (e.g., by diverting managerial time from profit-generating
activities to communicating with investors or by revealing proprietary infor-
mation). Therefore, disclosing information may reduce the firm’s earnings in
the future rather than create a one-time expense at present. This implies that
disclosure reduces not only the firm’s current price, but also its future price.
Naturally, the effective cost of disclosure for a firm that maximizes a discounted

sum of its stock prices is thus greater, and disclosure is less likely.

Furthermore, when disclosure has a postponed effect on the firm’s earnings
and there is uncertainty about the magnitude of this effect, a change in the
market’s belief about the firm’s cost alters its estimate of past disclosure ex-
penditure. Therefore, low-cost firms are inclined to continue disclosing in order
to reduce the market’s estimate of their previous disclosure expenditure. And,
therefore, high-cost firms may refrain from early disclosure in order to avoid the

drop in their liquidation value when the market learns their true disclosure cost.



In this paper, I show that when the variance of the disclosure-cost distribu-
tion is high, the expected disclosure cost is low, and the firms’ discount rate is
higher than the market’s discount rate, full disclosure by all firms is the unique
equilibrium. Moreover, I show that even if there is no difference in the discount

rates, low-cost firms may still use a strategy of full disclosure in equilibrium.

I next show that even when no firm uses a strategy of full disclosure, dy-
namic incentives generally increase the probability of disclosure for low-cost
firms due to their attempts to signal a low disclosure cost. On the other hand,
the probability of disclosure by high-cost firms is reduced, as the indirect costs

of disclosure by such firms significantly increase the effective cost of doing so.

The model T construct in this paper also shows some noteworthy effects
that asymmetric information over disclosure costs creates a single-period model
that have not been previously considered. When the market does not know the
firm’s cost of disclosure, it does not know if nondisclosure is the result of a high
disclosure cost or a low profit. This increases the ability of low-cost firms to
conceal low profits and increases their value at the expense of high-cost firms.
Moreover, I show that asymmetric information about disclosure costs reduces
the disclosure probability of each firm, and that the magnitude of this effect is
increasing in the expectation and variance of the cost distribution. In particu-
lar; this finding implies that small disclosure costs may have a larger effect on

disclosure decisions than was previously thought possible.

1.1 Related Literature

The literature on disclosure of verifiable information originated in reaction to
Grossman, Hart and Milgrom’s controversial prediction that adverse selection
leads firms to voluntarily disclose all their private information. This unrealis-
tic result hinged on an unraveling argument, namely, that among those firms
that do not disclose information, the one with the best information has an in-
centive to separate itself from the others. Subsequently, Jovanovic (1982) and
Verrecchia (1983) precluded full unraveling by assuming a cost associated with

disclosure of private information, which implies that the unraveling stops once



the value of separation from the pool of non-disclosing firms drops below the
cost of disclosure. Dye (1985) and (n.d.) further showed that full unraveling
can also be prevented by assuming that the firm is not always informed about its
profit. Given uncertainty about the information endowment, the market cannot
know whether nondisclosure is a strategic choice and therefore evaluates it less
harshly. Dye (2001) and Verrecchia (2001) comprehensively reviewed the use of

these two approaches.

In this broad body of literature, two papers (Beyer and Dye 2012 and Ein-
horn and Ziv 2008) also study disclosure in a repeated interaction and examine
the incentives created by asymmetric information about the firm’s type. These
two papers assume that firms differ in their objectives and information endow-
ments, respectively, while I assume that the difference is in their cost of disclo-
sure. Beyer and Dye (2012) combine the ideas of Dye (1985) and (n.d.) with a
reputation-based model & la Kreps and Wilson (1982) and analyze a setting in
which some managers are uninformed and some are nonstrategic (honest) and
disclose their information regardless of its content. Beyer and Dye show that a
reputation for being honest is valuable, and that a strategic manager tries to ma-
nipulate her reputation by (partially) mimicking an honest manager’s behavior,
that is, by disclosing unfavorable information. My paper develops an alternative
model with uncertainty about disclosure costs, showing that dynamic incentives
have an ambiguous effect on the level of disclosure when firms are assumed to be
fully rational. Moreover, the richer type space of firms in my model allows me to

show that dynamic incentives may work in opposite directions for different firms.

Einhorn and Ziv (2008) consider a dynamic model in which all firms are
profit-maximizing but there is uncertainty about the probability that the firm
is informed. They assume a positive intertemporal correlation between the
probabilities that the firm is informed in subsequent periods, and thus disclo-
sure creates an implicit commitment to continue disclosing in the future. In
their model the cost of disclosure is common knowledge; thus this commitment
reduces the firm’s future profits without providing any benefit. Therefore, in

their model, dynamic incentives reduce disclosure.?2 By contrast, in my model

2The commitment to continue disclosing in their model is the result of a mechanism similar

to the one that generates the same commitment in my model.



the cost of disclosure is private information and investors attach a higher value
to firms with low disclosure costs. Since the cost of committing to disclose is
lower for a firm with low disclosure costs, it follows that if the cost of com-
mitting to disclose is not too high, a low-cost firm can use this commitment as
a means of signaling its type to investors. Therefore, dynamic incentives may
increase the probability of disclosure as opposed to the unambiguous prediction

of reduced disclosure given by Einhorn and Ziv (2008).

Additional related papers include Shin (2003, 2006), Acharya, DeMarzo and
Kremer (2011) and Guttman, Kremer and Skrzypacz (2014), all of which study
dynamic disclosure models in which the dynamic element originates from a com-
bination of gradual learning by the firm about its profit and discretion about
when to disclose information. Shin analyzes the effect of gradual learning when
the firm immediately discloses any positive information it receives. He derives
how the uncertainty about the firm’s intrinsic values evolves over time (under
this strategy) and demonstrates that this leads to short-term momentum and
a long-term reversal of the firm’s price. The latter two papers allow for discre-
tion in the timing of disclosure. Acharya, DeMarzo and Kremer (2011) focus
on the effect of exogenous news in such a setting. They show that the arrival
of an exogenous news event (that is informative of the firm’s value) can al-
ter the firm’s disclosure policy and lead to a clustering of voluntary disclosure.
Guttman, Kremer and Skrzypacz (2014) analyze the effect of multiple signals
on the disclosure strategy and pricing functions. In particular, they show that
the market’s interpretation of the same piece of disclosed information becomes

more favorable if the information was disclosed at a later date.

This paper proceeds as follows. Section 2 introduces the model and defines
the equilibrium concepts. Section 3 characterizes the equilibrium of a single-
period model with asymmetric information about disclosure costs. Section 4
builds on this characterization and analyzes the equilibrium in a two-period
model, highlighting the effect of dynamic incentives on the probability of dis-
closure. Section 5 then considers a variant of the model in which the cost of
disclosure reduces the utility of the firm’s manager without affecting investors.
The final section offers concluding remarks. All proofs are relegated to the

appendix.



2 Model

The model I construct builds on Verrecchia’s (1983) canonical disclosure model,
with two major additions: uncertainty about the cost of disclosure and a two-
period setting. Formally, I assume that a firm is active for two periods, in
each of which it generates a profit of ¢;. The profit generated in each period
is distributed i.i.d. according to a distribution G(q) with a support of [q, q] for
0 < ¢ < q < oco. At the beginning of each period, the firm learns its current
profit and decides whether to verifiably disclose this information to the market
at a cost of? & The cost of disclosure is the firm’s private information, does not
change over time, and is distributed according to F(c) with a support of [0,¢]. I
further assume that the firm cannot credibly reveal its disclosure cost, and thus

the market ignores any claim the firm makes regarding its cost.

The literature on voluntary disclosure for the most part does not define the
exact source of disclosure costs, which is valid in a single-period model. In a
two-period model with uncertainty about disclosure costs, however, expected
disclosure expenses in period 2 may affect the firm’s value in period 1, and
thus the source of disclosure costs must be considered. In the main part of this
paper, I assume that disclosure costs are paid by the firm. That is, the firm’s
liquidation value is reduced by the disclosure costs it incurs. Examples of such
costs include the cost of disclosing propriety information, and the cost of man-
agerial time that is diverted from profit-generating activities to communicating
with investors. Notably, these costs affect future (not current) profit. In the
final part of this paper I consider the opposite case where disclosure costs affect
the manager’s personal decision to reveal information and yet, for one reason
or another, they do not affect the firm’s liquidation value. I show that this
alternative source of disclosure costs has a different quantitative effect on the

firm’s disclosure decision.

In addition to assuming that disclosure costs affect the firm’s value, in line
with the above examples of disclosure costs I assume that all disclosure costs

are paid in the second period. That is, the firm distributes its entire first-period

3] later assume that the firm is evaluated by a risk-neutral and competitive market. Thus,
were I to assume that the firm learns (and may disclose) an unbiased estimate of its profit

instead of its actual profit, the results presented in this paper would remain unchanged.



profit to its shareholders (irrespectively of whether or not disclosure costs were
paid), and is liquidated at the end of the second-period. Furthermore, I assume
that shareholders receive the first-period dividend only at the end of the second
period. Therefore, unless the firm discloses its first-period profit, the market
cannot use this information to update its beliefs about the firm’s disclosure
cost.* These assumptions are equivalent to assuming that if the firm discloses
information in the first period, the distribution of its second-period profit is
shifted down by ¢. In some parts of the paper I use this interpretation to help

clarify the narrative.

2.1 The Firm’s Disclosure Decision

In each period, the firm has a simple choice: to disclose its information — or not.
I denote these actions by d and nd, respectively, and the firm’s chosen action in
period t by a;. However, the information that can be disclosed in each period is
different. Whereas in the first period the firm decides whether or not to disclose
its first-period profit (but not its disclosure costs), in the second period the firm
discloses its liquidation value (the difference between the second-period profit
and its disclosure expenditure in both periods). Based on the firm’s decision, the
market updates its belief about the firm’s value, and prices the firm accordingly.
The information relevant for pricing the firm at time ¢ is thus the beliefs about
the firm’s disclosure cost and current profit, and the firm’s actions to date. I
denote the market’s information at time ¢ by Z;. The firm’s equilibrium price
in the first period is denoted by p(Z;), and the firm’s expected liquidation value
by L(Z3). I assume that the firm’s goal is to maximize the sum of its current
price and discounted expected liquidation value. The fact that the firm does
not know its second-period profit, and hence its liquidation value, implies that

in the first period the firm maximizes

ré}%(p(ﬂ) + 0E(L(Z2)),

4 An alternative model where the dividend is received at the end of the first period yields

the same qualitative results.



where ¢ € (0, 1] is the firm’s discount factor.> Whereas in the second period the
firm maximizes the market’s expectation of its liquidation value

L(T
max (Z2)

2.2 The Pricing Function

In order to focus attention on the firm’s disclosure decision I make the stan-
dard assumptions that the market is competitive and risk-neutral. Moreover,
I assume that the market does not discount future payments; this assumption
implies that the delay in the payment of disclosure costs affects the analysis via
an informational channel and not by altering the real cost of disclosure. The
firm’s liquidation value is the difference between its second-period profit and
its expenditure on disclosure in both periods. Therefore, the firm’s expected

liquidation value is given by

qa — 2¢ ifas =d,a1 =d
L(Ty) = gz — C if ap =d,a; =nd

E(g2|Z2) — E(c|Z2) if as =nd,a1 =d

E(g2|Z2) if ag = nd,a; = nd

The price of the firm, then, is the sum of its expected first-period dividend

and expected liquidation value:®

p(Th) = E(q|T1) + E(L(Z2)|Th).

2.3 Equilibrium Concept and Time Line

The solution concept used in this analysis is (weak) Perfect Bayesian Equilib-
rium. This concept requires that each player chooses an optimal action with
regard to his beliefs at all decision nodes, and that beliefs are formed by Bayesian
updating whenever possible. As the firms are always fully informed and on-path
beliefs are pinned down by the firms’ strategies, I need only specify explicitly

the market’s belief at decision nodes that are not along the path of play.

5Due to the delayed impact of disclosure expenditure, myopic firms are affected not by
their actual disclosure cost, but only by the market’s belief about this cost. Thus, I assume

that firms are non-myopic to avoid the degenerate case where the firm’s true cost is irrelevant.
SRecall that first-period disclosure expenditure reduces the firm’s liquidation value.



At the beginning of the game the firm learns its type ¢. The time line of

events in each period is depicted in Figure 1 below.

Firm learns ¢ Market forms Z;

| |
T T

Firm chooses a; Firm is evaluated

Figure 1: Time line of events in each period

3 Uncertain Disclosure Costs: Single Period

To understand the effect of asymmetric information about the cost of disclosure
in a dynamic setting it is necessary to understand it in a static setting as well.
In this section I analyze a single-period model and derive results that I use in
the multi-period analysis that follows. In this section I omit the time indexes

from all variables.

In a single-period model, the firm’s expected liquidation value after nondis-
closure is independent of its type; thus, I can denote this value by v,4. As the
firm has no incentive to alter the market’s belief about its cost, it discloses its
profit if and only if

q_ézvnd;

that is, firms use a threshold strategy. Furthermore, each firm is indifferent be-
tween disclosure and nondisclosure at its threshold, and nondisclosure provides
the same payoff to all firms. This, in turn, implies that disclosure thresholds
are linear in the cost of disclosure and that the threshold for a firm with no

disclosure cost equals v,,4.

Firms with a profit of less than ¢ + ¢ obviously do not disclose their profit.
Therefore, the market’s belief after nondisclosure is the result of Bayesian up-

dating:

- € Pr(nd|c)

Und= ; WE(QMd,C)dF(C). (1)
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In equilibrium, a firm discloses information if and only if ¢ > v,q4 + ¢; thus

(1) simplifies to

Und=—"¢ !
Jo G(vng + c)dF (c)

/OC G(vna + ¢)E(qlg < vpg + ¢)dF(c) (2)

In addition to providing a simple characterization of equilibrium, equation

(2) has two important implications listed in the following proposition.

Proposition 1.

Asymmetric information about disclosure costs:

1. Reduces disclosure by firms with low costs and, conversely, increases dis-

closure by firms with high costs.

2. Increases the value of low-cost firms and, conversely, reduces the value of

high-cost firms.

The intuition behind this proposition is the same idea Dye (1985) used to
show that uncertainty about information endowment can prevent unraveling.
He argued that a firm with no disclosure cost that would only conceal the low-
est profit if its type were known finds nondisclosure more attractive when it
is pooled together with firms that cannot disclose information. In my setting,
a nondisclosing low-cost firm is pooled together with nondisclosing high-cost
firms. As the latter firms do not disclose high profits the way the former firm
would if its type were known, this makes nondisclosure more attractive for the
low-cost firm. Thus, the expected value of a low-cost firm is greater under asym-
metric information, which in turn implies that the expected value of high-cost
firms must decrease due to the market’s rationality. Similarly, high-cost firms
disclose more as the pool of nondisclosing firms under asymmetric information
has lower expected profits than what it would have if all firms had a high cost.
Unfortunately, asymmetric information may increase or decrease the aggregate
probability of disclosure depending on the exact form of the distribution func-

tions.

11



3.1 Additional Assumptions

The equilibrium characterization provided by equation (2) is sufficient for de-
riving basic insights into the effect of uncertainty about the cost of disclosure,
but is unsatisfactory in two ways. First, this condition suggests that for some
distributions of profit there may be multiple equilibria. Second, this equation

does not provide a tractable way to calculate a firm’s expected value.

To circumvent these problems I make the strong assumption that profit is
distributed uniformly” and normalize the support of the profit distribution to®
[e,1+¢.

An additional factor that can complicate the analysis is the non-monotone
effect of the disclosure cost on the firm’s expected value. If a firm is known
to have no disclosure cost, it always discloses its profit and its expected value
equals its expected profit. Analogously, if the firm has a prohibitively high
disclosure cost it uses a strategy of no disclosure and its expected value also
equals its expected profit. However, a firm with an intermediate cost uses a
partial disclosure strategy, and pays its (strictly positive) disclosure cost with
positive probability. Thus, its expected value is strictly less than its expected
profit. To simplify the analysis, I focus on the natural case where a higher
disclosure cost reduces the firm’s expected value. In particular, when profits are
distributed uniformly and the cost of disclosure is not prohibitive, the expected
value of a firm with a known disclosure cost of ¢ is E(g) — ¢(1 — 2¢) — a function

that is minimized at ¢ = %. Therefore, I assume that ¢ < i.

3.2 The Value Function

When the market’s belief about the cost of disclosure is p and the equilibrium
strategy is represented by v,4, the expected liquidation value of a type-¢ firm

can be represented by the value function

Vg, c) = /O ’ (G(vnd + ) ona + (1= Gong +))E(q — clg > vna + c))du(c) (3)

"Beyer and Dye (2012) also use the assumption that profit is distributed uniformly in order

to obtain a tractable model.
8] normalize the lower bound of the support to  in order to maintain the interpretation

that second-period profit is positive regardless of the firm’s first disclosure decision.
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The first element of this integrand is the value of a firm that does not disclose its
profit, while the second element is the expected value when profits are disclosed.
When profits are distributed according to U|¢, 1 4 ¢, not only is there a unique
equilibrium, but the value function and disclosure thresholds also have a simple

closed-form representation

Lemma 1.
When G(q) ~ Ule,1 4+ ¢

V(u,c):%(c(c—l—Z\/E—Z)—i-Qé-&-k‘-i-l) (4)
vng = e+ Vk

where k = E(c?)

Lemma 1 establishes that a sufficient statistic for the market’s belief is the
expectation of the squared disclosure cost. Moreover, the fact that E(c?) =
var(c) + (E(c))? allows us to decompose the effect of disclosure-cost uncertainty
on liquidation value into two distinct channels. First, a higher average disclosure
cost increases the market’s valuation after nondisclosure. This is because higher
disclosure costs for other firms make disclosure by those firms less likely. There-
fore, for each firm, an increase in the average disclosure cost (of other firms)
reduces its probability of disclosure and increases its value. Second, a firm’s
liquidation value is increasing in the variance of the cost distribution. When
profit is distributed uniformly, the expected disclosure expenditure of a type ¢
firm is ¢ — ¢2, which is a concave function. Therefore, asymmetric information
about disclosure costs tends to reduce the aggregate disclosure costs paid by all
firms.? This implies that an increase in the variance of disclosure costs decreases

the aggregate disclosure expenditure and increases firm value. Formally,
Corollary 1.

1. A firm’s liquidation value is increasing in the expectation and the variance

of the disclosure cost distribution.

2. The probability of disclosure is decreasing in the expectation and the vari-

ance of the disclosure cost distribution.

Henceforth, with a slight abuse of notation, I use the sufficient statistic

k(1) = E(c?|u), instead of the entire distribution p, as the argument for the

98ee the proof of Corollary 2 for a formal proof.
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value function. Moreover, it will be convenient to denote the value function for
a firm with a known disclosure cost of ¢ by V(¢). From the above representation

of the value function it follows that

V(e) :E—I—%—c(l—Qc)

4 Uncertain Disclosure Costs: Multiple Periods

Armed with the simple representation of the second period of the game that
equation (4) provides, I now turn to the analysis of the strategic interaction
between the firm and the market during the first period. As in most dynamic
games, different off-path beliefs can be used to sustain multiple equilibria; how-
ever, in this paper I focus on equilibria that use threshold strategies. The
primary reason for doing so is twofold. First, threshold strategies are simple
and intuitive. Second, to support non-threshold equilibria, the market’s belief
about disclosure costs must be non-monotonic and discontinuous in the firm’s

disclosed profit; a feature that does not seem plausible.'°

A more formal justification for focusing on such equilibria is that they are
the unique type of equilibrium that satisfies condition D.1 of Cho and Kreps
(1987), a selection criteria with a strong intuitive appeal that is used in a similar
setting by Einhorn and Ziv (2012).

An additional attractive feature of the threshold equilibrium is that it max-
imizes the disclosure of information. In non-threshold equilibria, firms avoid
disclosing intermediate levels of profit (while disclosing higher and lower prof-
its) as the market’s arbitrarily chosen off-path beliefs state that only firms with
high disclosure costs disclose such profit. To satisfy the D.1 condition, after
unexpected disclosure the market must believe that the firm has the lowest pos-
sible disclosure cost — a belief that maximizes the firm’s expected liquidation

value after off-path disclosure and thus maximizes the probability of disclosure.

10Tn related papers such as Einhorn and Ziv (2008) and Beyer and Dye (2012) there is no
multiplicity of equilibria due to arbitrary specification of off-path beliefs. The existence of
uninformed firms implies that there are no off-path beliefs about profits, while the certainty

about the cost disclosure negates the need to specify beliefs about costs.

14



4.1 The Second Period

In the multi-period setting, the profit distribution in the second period depends
on the firm’s action in the first period. If the firm did not disclose, then there is
no postponed disclosure expenditure and profit is distributed according to G(q).
However, if the profit was disclosed in the first period, the postponed disclosure
expenditure shifts down the second-period profit distribution. Furthermore, as
the market does not know the firm’s disclosure cost, it does not know the correct

distribution of the second period-profit.

The second-period profit distribution of a type-c firm following disclosure in
the first period is U[¢ — ¢,1 + € — ¢]; thus low-cost firms have a better profit
distribution than high-cost firms. Therefore, it is no longer clear how asymmet-
ric information affects disclosure decisions.'* While the existence of firms with
a higher cost of disclosure enables a firm to hide low profits more easily, doing
so also signals that the firm’s profit is drawn from a distribution that is worse
(FOSD dominated) than it actually is. Due to the linear effect of the firm’s type
on both its disclosure cost and its expected profit distribution, these opposing
forces cancel out and the firm’s second-period disclosure decision is not affected

by the market’s uncertainty about disclosure costs. Formally,

Lemma 2. There is a unique equilibrium following first-period disclosure. More-

over, in this equilibrium each firm acts as if its type were known.

Disclosure in the first period implies that in the second period firms act
as if their type and liquidation value distribution were known. However, if
no disclosure was made in the first period, asymmetric information affects the
firm’s second-period decision. Therefore, disclosure in the first period increases
aggregate disclosure in the second period if and only if asymmetric information
reduces aggregate disclosure.'> When liquidation value is distributed uniformly

asymmetric information about costs decreases the probability of disclosure; thus

HProposition 1 was established under the assumption that the profit distribution is identical

for all firms.
12When firms act as if their type were known, the probability of disclosure does not depend

on the level of possible liquidation values, but only on the distribution of the liquidation
values in excess of their minimal possible value. Thus, the fact that the minimal level of
profit is different for different types of firms is not important for calculating the probability

of disclosure.
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any incentive increasing disclosure in the first period increases disclosure in the
second period as well. This simple observation has an important implication as
it states that there is no meaningful trade-off between first- and second-period

disclosures.

Corollary 2. The probability of disclosure in the second period is increasing in

the probability of first-period disclosure.

4.2 The First Period

Lemma 2 also enables us to clarify the expressions for the firm'’s price in the first
period. Following disclosure in the first period, firms act as if their type were
known, and thus the expected liquidation value of a type-c firm is!® V(c) — c.
Thus, when the market’s belief about the firm’s disclosure cost is p the expected

liquidation value is

B(La) = [ "(V(e) — dulec) = / (3 e 21 - €))dulc)

Following nondisclosure in the first period, the liquidation value of a type-c
firm is given by V (kn4, ¢), where k,q is the market’s expectation of the squared
disclosure cost conditional on nondisclosure. Therefore, the expected liquidation

value of a firm after nondisclosure is given by

BLa0)= | (Vs i) = [ (¢ 26 (Vona = 1) + 20+ ks + 1) (o)
=% + ¢+ kna + (v/kna — 1E(c|nd)

The firm’s price in the first period is the sum of its expected first-period
profit and liquidation value. Thus, if a firm discloses that its first-period profit

is g, its price is given by

Pa(q) = ¢ +E(La(q)),

where 11, is the market’s beliefs about the firm’s disclosure cost following the

disclosure of a first-period profit equal to gq.

13Recall that disclosure in the first period decreases the liquidation value by c.
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If the firm does not disclose in the first period, the market prices the firm
according to the expected profit conditional on nondisclosure. Denote the dis-
closure threshold of a type ¢ firm by g. and the expected profit conditional on
nondisclosure by ¢nq. Then, when ¢,q is the result of Bayesian updating we

must have that!4

Gt = / E(qlg < q)djma(c) = / djina(c),
0 0 2

where pi,q is the market’s beliefs about the firm’s disclosure cost following

nondisclosure. Therefore, the firm’s price following nondisclosure is

Pnd = Gnd + E(Lnd(und))

Combining the preceding analysis shows that the expected payoff of a type-c
firm that discloses a first-period profit of g is

pa(q) +6(V(c) — ¢) = ¢ + E(La(uq)) +6(V(c) — ¢) (5)
while its expected payoff from nondisclosure is

Pnd + 5V(knd7 C) = Qnd + E(Lnd(,und)) + 5V(l€nd7 C) (6)

From the explicit representation of the firm’s payoff from each action we can
establish three important properties. First, we can see that a strategy of no
disclosure is sub-optimal for all firms. This result, intuitive as it may seem, is in
fact dependent on the assumptions that profit is distributed uniformly and that
the cost of disclosure is small enough. When the profits are distributed uniformly
on an interval of measure one, and the cost of disclosure is less than i, disclosing
the maximal profit will increase the market’s expectation of the profit by at least
% relative to nondisclosure. Clearly, disclosure decreases the firm’s liquidation
value. However, the maximal decrease in liquidation value would occur if the
market were to assume that the firm will disclose with probability one in the
second period, a belief under which the firm’s total disclosure expenditure is

1

less than 5. Thus, it is optimal for all firms to disclose the maximal level of

profits. Formally,

Lemma 3. In the first period all firms disclose high enough profits.

141f all firms use a strategy of full disclosure, then the D.1 condition demands that g,q = ¢.
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Second, these equations highlight how a firm’s incentives are affected by its
disclosure cost. The firm’s price following disclosure in the first period is not
affected by its real disclosure cost, but only by the market’s belief about this
cost. However, firms still have different incentives in the first-period, as they
maximize the sum of their first period price and their discounted expected lig-
uidation value, which depends on the true cost. Thus, a firm’s cost affects its
expected payoff from disclosing and withholding information, and hence differ-

ent types of firms use different disclosure strategies in the first period.

At its disclosure threshold a firm is indifferent between paying its disclosure
cost and revealing its type, to entering the second period with uncertainty over
the cost of disclosure. Moreover, it is straightforward to see that the benefit
from maintaining uncertainty is increasing in the firm’s type. Therefore, if a
high-cost firm is willing to pay its its disclosure cost and reveal its threshold
profit and type, it must be the case that a firm with a lower disclosure cost is

willing to reveal the same level of profit as well. Formally,

Lemma 4. The first-period disclosure threshold is weakly increasing in the
firm’s cost of disclosure. Moreover, when the threshold is interior it is strictly

increasing in the cost.

The intuition behind this lemma is twofold. First, consider how the market’s
estimation of a (nondisclosing) firm’s profit depends on its belief about the cost
of disclosure. Clearly, a higher disclosure cost increases the market’s estimate
of this profit. Disclosure in the first period leads the market to believe that
the firm has lower disclosure costs, which, in turn leads the market to evaluate
nondisclosure in the second period more harshly. Therefore, disclosure in the
first period reduces the payoff associated with nondisclosure in the second pe-
riod, and creates a de-facto commitment to disclose in the second period. Since
the cost of disclosing in the second period depends on the firm’s true type, the
cost of this commitment is higher for high-cost firms, and so high-cost firms are

less likely to disclose in the first period.

Second, the firms liquidation value is reduced by the expenditure (unknown
to the market) on first-period disclosure. By disclosing in the second period,
low-cost firms can show that their expenditure was low, whereas high-cost firms

can either prove that expenditure was high by disclosing their liquidation value,
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or let the market infer the same thing by withholding information. Thus, high-
cost firms avoid first-period disclosure as they know that the market will learn
in the second period that the disclosure expenditure was high and hence will

reduce its estimate for the liquidation value.

Finally, these equations show that increasing the discount factor makes dis-
closure less likely. The intuition for this result follows from the indirect costs of
first-period disclosure that are incurred in the second period. In particular, as
these costs are paid in the second period, decreasing the firm’s discount factor
decreases the indirect (discounted) cost of first-period disclosure, which, in turn,

makes disclosure in the first period more profitable. Formally,

Lemma 5. Disclosure thresholds are weakly increasing and continuous in 9.

When a disclosure threshold is strictly interior it is strictly increasing in 6.

4.3 Full Disclosure

When the firm’s discount factor is low the indirect costs of first-period disclosure
are low as well. Therefore, it may be the case that the firm decides to disclose
its profit in order to signal a low cost, and considers the hard information this
signal contains about its first-period profit as unimportant. If disclosure deci-
sions are indeed used to convey information (only) about costs, then a standard
unraveling argument shows that all firms use a strategy of full disclosure. To
understand why this is the case, recall that the firm’s first-period price is not
affected by the firm’s true disclosure cost, but only by the market’s belief about
this cost. Furthermore, as disclosure thresholds are weakly increasing in the
firm’s cost, disclosing a lower level of profit must (weakly) improve the market’s
beliefs about the firm’s disclosure costs. Thus, in equilibrium firms disclose
all profits in an attempt to better the market’s belief about their type. The
following proposition states that when the discount factor is low enough, the

mechanism described above will indeed lead to full disclosure by all firms.

Proposition 2. Full revelation by all firms is the unique first-period equilibrium
if and only if 6 < 6 = (1 —2¢) — 2 (E(c) — E(c?)).

The explicit expression of the critical discount factor required for full dis-
closure to be an equilibrium suggests numerous economic insights. First, as

61 < 1 it shows that, as expected, full disclosure by all firms can only occur
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when there is a difference between the firm’s discount factor and the market’s

discount factor. Second, if we recall that
E(c) — E(¢?) = E(c) — (E(c))? — var(c)

we see that reducing expected disclosure costs makes full disclosure more likely
in the first period of a multi-period interaction. This result stands in sharp
contrast to the positive connection between the expected disclosure cost and
the probability of disclosure established by Proposition 1 in the static setting.
Moreover, it shows that increasing the variance of the disclosure cost distribu-
tion also makes full disclosure less likely as a result of effect of the variance of

a firm’s expected liquidation value, as discussed in Corollary 1.

From Proposition 2 and Lemma 5 it follows that as the discount factor
increases, the number of firms that use a strategy of full disclosure decreases.
Even when the discount factor is equal to one, it is possible to find examples
in which some firms use a strategy of full disclosure. A simple example of
this is when the cost of disclosure has only two possible values, {0,c}, and
the probability of the cost being zero is given by 7. In this example, if n €
(3,1) and ¢ € (0, %), then the firm with a disclosure cost of zero uses a
full-disclosure strategy while the firm with a disclosure cost of ¢ uses a partial
disclosure strategy. Naturally, in many other cases, when the discount factor is
equal to one, all firms use a partial disclosure strategy in the first period. In

particular, this occurs when the cost distribution is uniform.®

4.4 Affect of Dynamic Incentives

In the previous subsection I highlighted how a firm’s desire to signal its low-cost
creates a channel through which dynamic incentives increase the firm’s volun-
tary disclosure of information. However, in this model there exists an additional,
opposing force that makes disclosure less likely. Namely, disclosure in the first
period reduces the firm’s liquidation value, which, in turn, reduces the market’s
evaluation of the firm in both periods. That is, the effective cost of first-period
disclosure is multiplied in the dynamic environment. Clearly, both the firm’s
benefit from signaling it has a low cost and the enhancement of its effective

cost of disclosure depend on its true type. Thus, a natural question arises as to

15The calculations behind both examples are straightforward and are thus omitted.

20



what is the qualitative effect of dynamic incentives on the disclosure decision of
different types of firms. To conduct a valid comparison between the dynamic
and static models, in this subsection I assume that the firm does not discount

the future.®

Intuitively, one might expect that dynamic incentives lead low-cost firms to
increase disclosure. Since such firms incur a low cost for signaling their type
as with high probability they will disclose in the second period and in so doing
mitigate the increase in the effective disclosure cost. Unfortunately, without

further assumptions this intuition is false.

The market’s evaluation of a firm in the first period depends on the mar-
ket’s belief about the disclosure expenditure in the second period. In partic-
ular, when a type c firm discloses its threshold profit, the market learns that
the firm’s cost is at most ¢. Thus, the market uses the truncated expectation
of disclosure costs to determine the firm’s expected disclosure expenditure in
the second period. The expected disclosure expenditure (in both periods) for a
type ¢ firm that disclosed in the first period is 2(c — ¢2). Thus, the curvature
of L(z) = E(c — c?|c < x) determines the sensitivity of the marginal disclosing
firm’s valuation to small changes in the market’s information set. For this anal-
ysis, I assume that this conditional expectation is concave in z; this assumption
has the natural interpretation that the marginal effect of increasing the set of

possible disclosure costs is greater when that set is small.

In addition to the previous “local” restriction on the shape of the cost dis-
tribution function, I must also add a global restriction that relates the size of
the cost distribution’s support to its moments. Roughly speaking, this condi-
tion states that both the expectation and the variance of the disclosure cost
are large, yet not too large relative to the maximal possible cost of disclosure.
Formally, I refer to a cost distribution function as regular if the following two

conditions are satisfied:

Regularity Conditions.

16Were the firm to discount the future, the direct cost of disclosure in the first period of the

dynamic mode, would be less than the cost of disclosure in the static model.
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1. L(z) = E(c — ¢*|c < ) is a concave function.

2. B(c) — B(c?) — YoO) ¢ (32 — 2 /R(),

- 2¢).

[NJ[eY]

When the cost distribution satisfies the above regularity conditions, the hy-
pothesis that dynamic incentives increase the probability of low-cost firms is in

fact true.

Proposition 3. Assume that 6 = 1 and that G(c) satisfies the regularity con-
ditions. There exists ¢* € (0,¢) such that dynamic incentives increase the prob-

ability of disclosure if and only if ¢ < c*.

The results presented in the last two subsections constitute the main insight
of this paper. In words, that disclosure costs have an ambiguous effect on dis-
closure decisions in dynamic environments under asymmetric information and,
moreover, their effect may be qualitatively different for different firms. This re-
sult is contrary to the previous results of Einhorn and Ziv (2008). The conflict
between these results is due to the difference in the firm’s type space in the
two models. In Einhorn and Ziv (2008) the firm’s type is associated with its
information endowment. Thus, the only valuable reputation is a reputation for
being uninformed — a reputation that allows a firm to conceal unfavorable in-
formation more easily. In my model, however, the firm’s type is associated with
the cost of disclosure. Therefore, a firm may have two types of valuable reputa-
tion: 1) a reputation for having a low disclosure cost that increases the market’s
expectation of the firm’s future dividend stream and 2) a reputation for having
a high disclosure cost that increases the market’s evaluation of nondisclosure in
the future. As the former reputation is acquired by disclosure and the latter by

nondisclosure, dynamic incentives have an ambiguous and firm-specific effect.

5 Disclosure Costs Borne by the Manager

So far I have explored the effect of uncertainty about the cost of disclosure un-
der the plausible assumption that when the cost is significant enough to affect
the firm’s disclosure decision it also affects the firm’s value. Yet Bamber, Jiang
and Wang (2010) have empirically shown that a manager’s personal history is
relevant in predicting the firm’s disclosure decisions. In light of this research,

in this section and thus I consider the alternative assumption that the cost of
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disclosure is borne by the manager, who makes the disclosure decision, but does
not affect the firm’s value. In addition, for ease of exposition I modify the as-
sumption on the timing of the disclosure expenditure. In particular, I assume
that the manager’s disutility from disclosure is incurred immediately and not in

the following period.'”

The source of disclosure costs is not important in a static setting, so the
analysis of the final period provided in Section 3 remains valid. Moreover, as
the cost of disclosure does not affect shareholders, the market’s expectation
of the firm’s liquidation value in the first period is independent of previous
disclosure decisions and the manager’s type (the disclosure cost). Thus, the

firm’s price in the first period is
p(Z1) = E(q|Zh) + E(q)
The utility for a manager of type ¢ from disclosure is
q—c+E(q)+ 0V (kg c)
where k, = E(c?|d, q). Her utility from nondisclosure is
na + E(q) + 6V (knd, c)

In this alternative, it is impossible to get equilibrium with full disclosure as a
manager’s continuation value is increasing in k, and unexpected nondisclosure
increases k due to condition D.1. Thus, equilibrium is characterized by the

indifference conditions
ge — ¢+ 0V (kq,,¢) = qna + 6V (kna, ¢)

Under this alternative assumption, it is clear that dynamic incentives decrease
disclosure as all managers prefer to be perceived as managers with high disclo-
sure costs in order to avoid paying these costs in the second period. Managers
whose actual disclosure cost is high are less likely to disclose, and so all managers

will imitate their behavior and disclose less information. Formally,

Proposition 4. When the cost of disclosure does not affect investors, dynamic

incentives reduce disclosure.

17This modification is immaterial as any future cost, ¢, which is the certain result of the

current disclosure, is equivalent to an immediate cost of dc.
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6 Conclusion

Although asymmetric information and intertemporal considerations are com-
monplace in many financial settings, the existing literature says little about
how these features jointly affect disclosure decisions. This is even more surpris-
ing due to the fundamental importance of disclosure costs in explaining why
firms refrain from disclosure. In this paper, I tried to rectify this oversight of
the literature and offered a model that sheds light on the complex dynamic in-

centives created by asymmetric information about disclosures costs.

Firstly, I showed that in addition to affecting the disclosure decision of a sin-
gle firm, uncertainty about disclosure costs has general equilibrium implications.
Namely, it leads to a transfer of value between firms and increases the value of
low-cost firms at the expense of high-cost ones. Furthermore, as asymmetric
information may decrease aggregate disclosure, my work suggests that a small
number of firms with high disclosure costs can account for a larger decrease in

aggregate disclosure than was previously thought possible.

Secondly, I demonstrated that in a two-period setting, disclosure costs may
fail to prevent full disclosure as nondisclosure acts as a signal for low value in the
future. This insight relies on the existence of a known final period, which pre-
vents a firm with high disclosure costs from credibly committing to not disclose
in the future. However, even without a terminal date, the mechanism studied
in this paper may lead to full disclosure by some firms. Moreover, it raises an
important question about the conditions under which a firm can credibly com-
mit to avoid disclosure in the future. Such a commitment, when credible, can

massively enhance the affect of disclosure costs on disclosure decisions.

Thirdly, I highlighted how different firms may use disclosure as a means
to convey different types of information to the market. In particular, low-cost
firms may disclose their profit in order to signal their cost, whereas high-cost
firms may disclose their profit to convey information about their profit. More
generally, this observation suggests that when the firm is limited in the type of
information it can credibly provide, the hard information it discloses may act

merely as a vehicle to convey the information it cannot reveal directly. Further-
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more, as the firm’s ability to use such indirect communication is determined in
equilibrium, particular care must be taken when conducting inference based on

the firm’s voluntary disclosure (or lack thereof).

Clearly, this paper is a first step in understanding the mechanisms by which
asymmetric information about disclosure costs affects disclosure decisions. How-
ever, it shows the importance of pursuing this idea, and indicates subsequent
questions we need to pursue. For example, models with an infinite horizon in
which the firm’s type may change over time need to be investigated in future

research in order to understand the full effect of asymmetric information.

Appendix: Proofs

Proof of Proposition 1
For a firm with a known disclosure cost of ¢, the disclosure threshold, §(c), solves
the equation

4(c) — c=E(qlg < 4(c))

When there is a unique solution to this equation, it is immediate that ¢(c) — ¢
is a continuous and increasing function in ¢. Thus, there is a unique value of ¢*

for which v,q + ¢* = ¢(c*).

In equilibrium the market’s belief about E(g) conditional on nondisclosure
is at least g. Therefore, no firm will disclose a profit of less than ¢+ ¢, which, in
turn, implies that v,q > ¢. This implies that the disclosure threshold for a firm
with ¢ = 0 is strictly greater than §(0) = g. Combining the previous two points
shows that firms with ¢ < ¢* (¢ > ¢*) disclose less (more) due to uncertainty.
The second part of the proposition follows from the fact that a firm’s value is

monotone in its payoff conditional on nondisclosure. [J

Proof of Lemma 1
Denote the disclosure threshold of a firm of type ¢ by g.. Since disclosure
thresholds are linear in ¢, g. = qo + ¢. The probability of nondisclosure for a

firm of type c is gy + ¢ — ¢ and the ex-ante probability of nondisclosure is

Pr(nd) = /Oc(qC —¢)dc = /Oc dF(c)(qo + ¢ —¢)dc = qo — ¢+ E(c)
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The expected profit conditional on nondisclosure for a firm of type c is

gc+Cc q+tc+c
E(dlg < g) = 5— ==

Plugging these expressions into equation (2), we get

1 ¢ got+c+c
Vpg=———— 4+c—¢)———dF(c
d qo_C‘i‘E(C)\/O (qo ) 9 ( )

1 2 2
:m(% — ¢ +2qoE(c) + k)

Recall that v,q = qo. Plugging this into (7) and solving for go gives that
w=c+Vk

Plugging v,,q = qo = ¢ + vk into equation (3), gives the desired result. O]

Proof of Lemma 2
After disclosure in the first period a firm of type ¢ has a liquidation value of
g2 — c¢. Denote the liquidation value by ¢ and recall that for a firm of type c,
G ~Ulc—c1+4+¢—c]. By the same argument used in Section 3, disclosure
thresholds for the liquidation value exist and are linear in ¢ when they are inte-

rior.

I will first show that following disclosure in the first period, only a firm with

¢ = 0 uses a strategy of full disclosure.

If there is a firm with a strictly positive disclosure cost that uses a strategy
of full disclosure, i.e., discloses a liquidation value of ¢ — ¢, there is also a firm
with strictly positive costs that is indifferent to disclosing its minimal liquidation
value. Denote the disclosure cost of the latter firm by x and observe that the
firm’s payoff from disclosing its minimal value is ¢ — 2x. A firm with ¢ > z
discloses liquidation values greater than ¢ — 2z + ¢ and has an expected value
conditional on nondisclosure of ¢ — x. Moreover, the ex-ante probability of
nondisclosure is f; 2(¢ — x)du(c), where u(c) are the market’s beliefs about the

cost of disclosure. The expected value of a firm conditional on nondisclosure is

| ) Btalnd, cjaute) = [ = e a0 =
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This implies that a firm of type x prefers not to disclose its minimal profit.

Since only a firm with no disclosure costs may find it optimal to disclose its
minimal profits, disclosure thresholds are given by g. = qo + ¢. Therefore,
Pr(ndlc)=Pr(G§<qg+c¢)=qo+2c—¢
Pr(nd) = / Pr(nd|c)du(c) = go — ¢ + 2E*(c)
0

(@+c)+(€—c q+c
2 2

Plugging the above expressions into equation (2) we get

E(q|nd, c) =

qo + ¢
2

If a firm is known to have a disclosure cost of ¢ and its profit is distributed

Und = qo = = (q.=C+c

according to U[¢ — ¢, 1 + € — ¢], its disclosure threshold is the . that solves
_ c—cCc+ Q.

qc—c:#éq}:é—i—c

Proof of Corollary 2
For a firm with a known cost of ¢ the probability of nondisclosure is 2¢. Thus,
when costs are distributed according to p the probability of nondisclosure is
2E(c|u).
When there is asymmetric information about disclosure costs and liquidation
value has the same distribution for all firms, the disclosure threshold for a firm
of type cis ¢+ c+ \/IE(TW) and it does not disclose information with proba-
bility ¢ + \/IW . Therefore, when costs are distributed according to p the
probability of nondisclosure is E(c|u) + v/E(c?|p).
Since ¢? is a convex function, v/E(c2|u) > E(c|u) and the probability of nondis-
closure is greater when there is asymmetric information about disclosure costs.
O

Proof of Lemma 3
If a strategy of nondisclosure is profitable for any type of firm, then it is also
profitable for a firm of type ¢. Not disclosing profits of ¢ + 1 is a best response

for such a firm if

1+ ¢+ E(La(pite) +0(V(E) — €) < qua + Lng + 0V (kng, )

27



Plugging the explicit expression for liquidation values into the above inequality

we get

ties | V() = Qdinsa(e) + 5(V(E) — o)

S gnd + /()C(V(knd, C))dﬂnd(c) + 5V(knd7 6)

Plugging in the expressions for the value functions into the above inequality we

get

1
E+1+§+E—%Wd¢q:1+@+2W§Wﬂzl+aS

Gni + 5+ &+ E(nd) + B(clnd) (VE@Tnd) — 1)+ 6(e(1 + E@nd) - 5 (@) +

Since ¢ < % it follows that the term multiplying ¢ is positive, and thus the
strategy of no disclosure is most profitable when § = 1. Therefore, a necessary

condition for no disclosure to be an optimal strategy is
1+ 2E(02|d7q =1+ E) - 2]E(C|d?q =1+ é) <
3 3
Gnd — 5(6)2 + evVE(c|nd) + iE(62|nd) — 2E(c|nd) + E(c|nd)/E(c?|nd)

Recall that disclosure thresholds are increasing in ¢ and observe that for the

2

viable values of ¢, ¢ — ¢* is an increasing function. Therefore,

2E(c — ?|d,q = 1 +¢) < E(c — |nd) + E(c?|nd)

Moreover, ¢4 < ch + 1/2, and so this necessary condition becomes

_e< 2(5)2 + (2 + E(Ind))y/E(@[nd) — %]E(c2|nd)

Note, that E(c|nd), v/E(c?|nd) € (0, (¢)). Thus the necessary condition becomes

N | =

1
5—6—@f§0

.0

=

and this inequality is false since ¢ <

Proof of Lemma 4
Assume there exists ¢ > ¢ such that ¢q. < ¢~. For firm ¢ to find disclosure

optimal at g. we must have that

Ge + Ld(ﬂqc) +6(V(c) =€) > gna + Lna(pina) + 0V (knd, c)
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Similarly, for a firm of type ¢’ not to disclose at q., we must have that
ge + La(pg,) +6(V(¢') = ) < qna + Lnaping) + 0V (kna, ¢)
Subtracting the two inequalities gives
¢ —c+V(e)=V(d) = V(kna, ) = V(kna, ) (7)

For any market beliefs the disclosure threshold in the second period is increasing
in the cost. Therefore, the difference in the values of the two firms is less than
the difference in their disclosure costs, V(k,c) — V(k,¢') > ¢ — ¢. Moreover,
the value of a firm is decreasing in its cost, 0 > V(¢) — V(¢/). Adding these two

inequalities shows that equation (7) is false.

To show the second part of this, assume to the contrary that firms ¢, ¢’ use

the same interior threshold ¢. For an interior threshold, we must have that

q + Ld(ﬂq) + 5(‘/(0) - C) = Q4nd + Lnd(ﬂnd) + §V(knd7 C)
q-+ Ld(ﬂq) + 5(‘/(6/) - CI) = Qnd + Lnd(ﬂnd) + 5V(knd7 C/)

Subtracting the two indifference conditions and rearranging gives
0=V()=V(c)+c—c +V(kna,c) = V(kna, ),

which, by the previous argument, is false.[]

Proof of Lemma 5
The marginal effect of increasing § on the firm’s payoff after disclosure and

nondisclosure is V(¢) — ¢ and V (knq, ¢), respectively.
3 k
V(kna,€) = V(e) +e=c= 2+ ev/kna+ 5 >0

Therefore, increasing ¢ increases the inclination of each firm to avoid disclo-
sure, which, in turn, implies that expected profits and liquidation conditional
on nondisclosure increase, making nondisclosure even more profitable for all
firms. Therefore, increasing § increases interior disclosure thresholds. If a firm
uses a full disclosure strategy, increasing § cannot increase disclosure and thus
the claim is vacuously true. The continuity of the disclosure thresholds follows

from the continuity of all payoff functions. [J
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Proof of Proposition 2
To prove this proposition it is sufficient to show that disclosure of the minimal
profit for a firm of type ¢ is optimal. Moreover, conditional on nondisclosure the
D.1 condition implies that the market believes that the firm has the maximal
disclosure cost and minimal profits. Finally, if the market believes that all firms
disclose all profits, the market does not update its belief’s about the firm’s
disclosure cost following disclosure. By equation (5), the value of disclosing

profits of ¢ for a type-¢ firm is
c+E(Lqg(G))+0(V(c—¢)) = %(2&(255 — 30 +2) —4E(c) + 4E(c®) + 6 + 1),
while the value of nondisclosure is
% (42°(6+1)+26+ 6+ 1)
Therefore, disclosure is the optimal action if

(1-20) 2 (B(e) ~ (")) >

Proof of Proposition 3
For ease of exposition, I present a proof of the case where a firm with ¢ = 0 does
not use a strategy of full disclosure. The proof where some low-cost firms use
a strategy of full disclosure is analogous. Define the disclosure threshold of a
type ¢ in a static model by ¢*(c) and the disclosure threshold in the first period
of the dynamic model by ¢2(c).

A firm’s payoff after nondisclosure is
nd(c) = qng + Lna +V (kna, ).
A firm’s payoff from disclosing profits at its disclosure threshold is
d(q*(c)) = ¢*(c) + Ly(é < ¢) + V(c) — c.

As all firms use a partial disclosure strategy, it follows that d(q*(c)) = nd(c).
Then, by subtracting d(¢?(0)) = nd(0) from d(¢?(c)) = nd(c) we get

Ale) = ¢(e) — ¢2(0) = c(1 + Vkna) — gc2 +2L(c)

Define the function

4if(0) = ((€) ~ (0)) ~ (¢(0) 4 (0)) = A(e) — e = e/ — 5% +2L(0)
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Lemma 6. ¢*(0) < ¢'(0)

Proof. To prove this lemma it is sufficient to show that if ¢?(0) = ¢'(0) =
¢+ /E(c?), a firm with no disclosure cost strictly prefers to disclose a profit of
¢+ E(c?). That is,

q'(0) +2V(0) > gna + Lna + V (kna, 0) (8)

Since ¢*(c) < ¢*(¢) = ¢*(0) + A(e)
L ete+ E(c2)+(1+F) 362 + E(c) — E(c?)

dnd >

By plugging this lower bound and the expressions for the various functions into

equation (8) we get that it is sufficient to show that

E2(C2) —E(c) + E(c?) — %54_ 252 > (\/@— 1E(c|nd) + \/];TE—F %knd (9)

It is straightforward to show that for a given value of kna, E(c|nd) € [22¢, \/Eyq).

Thus, as the RHS of equation (9) is decreasing in E(c|nd), it is sufficient to check
that this condition holds for E(c[nd) = %zd:

E(c? 3,
2<C ) — E(C) +E(C ) — §C+ ZC > = k;d + \/ knd + kind (10)
As kpg < & = 16, the RHS of equation (9) is increasing in k4 and so we can

check equation (10) at kg = ¢2:

(2 —9¢)c —4E(c) + 2v/ E(c?) + 4E(c (11)
The inequality is satisfied by the second regularity condition. O

Lemma 7.

1. dif(0) =
2. dif'(0) > 0
3. dif(c) is a concave function.

Proof. The first property is immediate. The second property follows from the

fact that L(c fo z — 2 dg((gg) is a strictly increasing function (recall that
c<c< 4 and that vknac — c is increasing for small values of ¢). The third

property follows from the ﬁrst regularity condition.
O
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A firm of type c uses a lower disclosure threshold in the dynamic environ-
ment relative to the static environment if and only if dif(c) < ¢'(0) — ¢(0).
The function dif(c) is concave and satisfies dif(0) = 0 < dif’(0); therefore, if
dif(€) > (¢*(0) —¢?(0)), there is exactly one firm for which ¢'(c) = ¢*(c). Thus,

it is sufficient to show that
dif(€) = e\/kna + 2E(c) — 2E(c?) — 252 >+ VE(2) - ¢2(0)  (12)

As the probability of disclosure is decreasing in ¢ it must be the case that
kna > +/E(c?). Moreover, by definition ¢%(0) > ¢;, thus it is sufficient to show
that

eV/E(@) + 2E(c) — 2E(c?) — gaz > VE@) (13)

The inequality is satisfied due to the second regularity condition. [J

Proof of Proposition 4

Rewriting the indifference conditions yields
Gc — C=(gnd + §(V(knd7 C) - V(ch, C))

As disclosure thresholds are increasing in cost we have that knq > kg, for all c.
Therefore, due to the monotonicity of the value function in its first argument,
V(knd,c) —V(kq,,c) < 0. This implies that for each type of manager, the indif-
ference equation in the dynamic model is the same as indifference condition in
the static model g. — ¢ = ¢4, With a positive term added to the RHS. Therefore,
all managers find disclosure less attractive in the dynamic model, and dynamic

incentives decrease voluntary disclosure. [J
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