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Preface

The purpose of this thesis is to address a fundamental question: what explains the na-
ture and scope of the observed disclosure regulation and enforcement in securities markets?
The first chapter asks the question: why is it desirable to have disclosure regulation even
when sellers of the securities (firms) can credibly and voluntarily disclose information? A
theoretical model is developed to show that a law that mandates disclosure of unfavor-
able events reduces socially excessive voluntary disclosures when the credible disclosure
is costly (e.g., verification cost). Absent the optimal mandatory disclosure, firms have
incentives to disclose too much because non-disclosure is perceived to be bad news. The
efficient law takes the form of a threshold such that only unfavorable events are subject
to mandatory disclosure. Both the voluntary and efficient mandatory disclosure increase
when information is more precise, or when disclosure costs decrease. Hence, we should
expect a positive association between mandatory disclosure and voluntary disclosure from
a cross-sectional perspective. The threshold-type regulation is also consistent with various
observed accounting standards (e.g., asset impairment).

The second chapter extends the theory in the first chapter by considering various
environments in which information per se has real effects (social value). The settings
considered include (i) information can facilitate optimal post-sale decision making by the
buyers, (ii) information can facilitate optimal liquidation of assets, and (iii) information
can prevent market break-down in a “market for lemons”. The optimality of the threshold-

type regulation is robust in those settings. The model thus provides a coherent framework



to understand the information environment in securities markets with various insights
which are not available in models with the provision of information being exogenous or
the mandatory disclosure and voluntary disclosure being considered independently.

The first two chapters examine the disclosure regulation problems while assuming away
the enforcement problem (disclosure is truthful although costly). The third chapter devel-
ops a positive theory of regulatory enforcement in a multi-firm setting where enforcement
and investments are jointly determined by economic fundamentals. The purpose of this
theory is to explain (i) why enforcement of securities laws varies significantly across ju-
risdictions, and (ii) why there is a positive association between enforcement intensity and
capital market development. By extending the classic problem that a public agency cannot
commit to any long-term policy (Kydland and Prescott, 1977) to a heterogeneous-agent
setting in which entrepreneurs’ private information of their heterogeneous projects serves
as correlated signals of the aggregate state of the economy, the theory explains how the
discretionary enforcement policy induces a coordination problem among entrepreneurs
(firms) when making investment decisions. The model offers a sharp characterization of
the unique equilibrium of the “global game” in which the market can be either over-sized
and over-regulated or under-sized and under-regulated depending on the primitives of the
financial market. In addition to contributing to the extensive literature of accounting and
law enforcement, the theory also adds to the macroeconomics theory by showing a novel

mechanism through which a coordination problem can arise in economic development.



Chapter 1

Efficient disclosure laws

1.1. Introduction

Should accounting standards force firms to disclose bad news? Many facets of account-
ing standards answer this question positively; examples include imposing impairments on
assets having lost value and deferring recognition on the balance sheet of various transac-
tions (research activities, revenue, etc.) that carry value but are not yet complete. Falling
under the broad concept of conservatism (Moonitz, 1951), asymmetric reporting practices
emphasize, all other things being equal, reporting of unfavorable news. Recently, however,
the convergence of accounting standards across the globe challenges the role of asymmetric
reporting, with international accounting standards emphasizing a more symmetric recog-
nition of news. Considerations of the market benefits of asymmetric financial reporting
have not yet been fully incorporated into these debates.

This study examines optimal disclosure regulation when sellers can use a voluntary,

but costly, disclosure technology (Aghamolla and An, 2015; Jorgensen and Kirschenheiter,

!'While the terminology of conservatism is proper to accounting research, the debates are broader than
only financial reporting. Regulations that organize what type of news must be disclosed are ubiquitous,
especially with respect to news with potentially negative content: pharmaceutical companies must test
drugs and disclose the results of clinical trials and drugs’ side-effects (Ma, Marinovic and Karaca-Mandic,
2015); the Affordable Care Act mandates quality reporting by hospitals (Dranove and Jin, 2010); and
federal education initiatives, and many states’ laws, require schools to disclose performance statistics.



2015; Jovanovic, 1982; Marinovic and Varas, 2016; Verrecchia, 1983). With voluntary
disclosure an option, the existence of reporting laws is theoretically puzzling given that
markets efficiently price non-disclosure and firms internalize price consequences after a non-
disclosure: in models where acquisition or distribution of information is costly, voluntary
disclosure tends to exhibit over-provision of information (Bertomeu and Cianciaruso, 2015;
Shavell, 1994).

We ask three questions. When does a seller benefit ex-ante, i.e., obtains a higher
market value, by being bound to a mandatory disclosure before receiving information?
Are there any characteristics of optimal mandatory disclosures that make them different
from voluntary disclosure, in particular, as to asymmetric consideration of good versus bad
news? Lastly, what are the determinants of the desirable scope for mandatory disclosure?
In summary, our model provides a framework addressing why and how we should design
financial reporting rules.

Our model is an extension of costly voluntary disclosure theory under the assumptions
that (i) the law can pre-commit firms to disclosing a subset of events, and (ii) voluntary
and mandatory disclosures carry the same costs. We elaborate here in slightly more detail
about a possible interpretation of the information and disclosure process. The firm receives
a piece of soft unverified information, which at some cost - the preparation of a record,
documentation, and audit - can be entered into the accounting system (as a transaction),
becoming hard. We refer to the law as the rules that state which information should be
considered as a transaction and which information should not be a part of the accounting
system.? Making information hard and disseminating it credibly is costly and involves the
use of accounting and legal teams, audits, investor relations, and certification bodies such
as banks or rating agencies (more generally, information intermediaries); we represent this

in reduced form as a cost when the firm submits verifiable information to the market.

20f course, there are also pieces of information that cannot be made credible and these are not the
focus of this study; see Bertomeu and Marinovic (2015) for a discussion of voluntary reporting of "soft"
news.



A key assumption in our model is that the law cannot censor voluntary disclosures or
control voluntary disclosure costs. A firm may voluntarily leak information to the market
using alternative communication channels that are not controlled by the regulator. As
an example, consider debt ratings and suppose, hypothetically, that regulators deem that
debt ratings do not have social value and prohibit the practice of rating debt. The market
would then engineer other ways to certify debt, possibly in the form of an announcement
of a private placement with an investor with expertise. For another example, consider the
market for audits. A subset of private firms voluntarily submit to costly audits (Minnis,
2011). Accounting standards govern formal reporting channels: standards prescribe who
must disclose and the scope of disclosure. But accounting standards do not effectively
control disclosures via alternative channels and firms’ various certification actions.?

We demonstrate that laws that only mandate disclosing all sufficiently unfavorable
news increase the expected net selling price. Surprisingly, this result holds regardless of
productive benefits of disclosure (in section 2.2, we also show that the value of asymmetric
mandatory disclosure is magnified in a general model with real effects). Rather, mandatory
disclosure of unfavorable news is valuable because it reduces the level of socially-excessive
voluntary disclosure of intermediate news. The intuition for this result has three compo-
nents. First, consistent with Shavell (1994), a voluntary disclosure equilibrium features
excessive disclosure because disclosers do not internalize the negative externality of their
own disclosure of good news on the non-disclosure price.* Second, a lower non-disclosure
price, reflecting greater skepticism (Rappoport, 2017), magnifies excessive voluntary dis-

closure as firms with better news incur the disclosure cost to differentiate themselves.

3Note also that, in the extended version of the baseline model with real productive uses of information
(section 2.2), mandating no-disclosure would be socially undesirable and optimal disclosure prohibitions
would have to censor conditional on the information known to the firm. We use the pure-exchange model
to make the case that the role of mandatory disclosure in our approach is not just caused by productive
benefits of information - for which there are various modelling choices that could be made. As we show in
section 3.1, productive benefits actually magnify the desirability of mandatory disclosure over bad news.

4This feature is immediate without productive decisions given that disclosures are costly, but the
intuition holds more generally in the context of productive decisions where some disclosure is desirable.
In section 3.1, we show that the same results hold with productive effects.



Third, bad news, withheld without regulation, decrease the non-disclosure price the most.
Put together, mandatory reporting over bad news provides the maximum reduction in
socially-excessive voluntary disclosure.

Our theory applies to reporting events, in which a mandatory disclosure is conditional
on the realization of certain events, so we would see variation in disclosure policies, i.e.,
line items in financial statements, recognition of a particular transaction, or special filings
such as significant events (8K).> An application is in the context of asymmetries in finan-
cial accounting standards: impairment of an asset when certain conditions indicating a
decrease in value are met; recognition of contingent liabilities; the immediate expensing of
investments in intangibles (such as R&D, marketing investments, and personnel training),
jointly with deferrals of their associated future revenues; and a wide span of voluntary
forecasts and other news releases. In the model, accounting standards should mandate
more provision of information over potentially adverse news while leaving it to voluntary
disclosure channels to report favorable information.

We also provide a simple theoretical foundation to explain why a greater degree of
certainty is required to report relatively better news. As the news known to the manager
becomes more precise, relative to what the market initially knows, the mandatory dis-
closure threshold increases, increasing the span of news subject to mandatory disclosure.
In other words, a greater level of certainty is required for given news to be subject to
mandatory disclosure.

The theory has further implications for the statistical relationships between prices,
news, and the channels through which the news is reported. Our main result requires few
assumptions on the distribution of news, but additional properties can be derived under

plausible assumptions. Consider single-peaked distributions of news; this would be implied

®We do not intend the model as a representation of the release of entire financial statements (e.g., an
earnings announcement), because financial statements are aggregated across many transactions: if some
transactions do not involve cost, we would always observe some earnings number including at least for the
transactions that do not involve costs.



by logconcavity of the density function, satisfied by most of the common distributions
(Bagnoli and Bergstrom, 2005). In this case, the mandatory disclosure threshold is below
the peak, while all voluntary disclosure is above the peak. Events near the peak are not
disclosed. These "near-peak" events have the least effect on posterior beliefs, and it is
suboptimal to incur disclosure costs to reveal them.

Interestingly, this property implies a new form of unravelling. As the cost of disclosure
becomes small, both the voluntary and the mandatory disclosure thresholds converge to
the peak so that, indeed, the probability of disclosure converges to one; but the last to
be disclosed are the "near-peak" events, unlike the extremely negative news in classic
unravelling theory (Milgrom, 1981). We also show that, if the distribution is sufficiently
symmetric (including in the special case of normals), the unconditional probability of
mandatory disclosure is smaller than the unconditional probability of voluntary disclosure.
Both mandated disclosure and non-disclosure trigger negative expected price reactions,

while voluntary disclosure provides positive expected price reactions.

1.2. Literature review

To our knowledge, few studies have shown that pre-commitments are desirable in the
context of communication games. Like us, Heinle and Verrecchia (2015) examine a model
in which firms can pre-commit not to issue costly biased signals (e.g., a news release or a
forecast); our approach differs from their model: in our analysis, firms commit to issue more
information. In Jiang and Yang (2016), the firm pre-commits to an information system,
such that the information carried by the information system cannot exceed an entropy
constraint. The recent studies by Gao (2015) and Armstrong, Taylor and Verrecchia (2015)
analyze different aspects of asymmetric information systems. Their research questions are
different from ours: they consider the benefits of information systems, while our focus is on

the trade-offs between private and public provision of information. In the first paper, the

10



asymmetric verification of good reports improves the efficiency of debt contracts. In the
second paper, a greater precision on low outcomes improves the efficiency of risk-sharing
in competitive markets. The recent study by Friedman, Hughes and Michaeli (2018) shares
with us the interaction between mandatory and voluntary disclosure. Their setting and
research questions are different from ours: their focus is on the interaction between a
regulator’s public-information-system design decisions and a firm’s private-inforatmion-
acquisition strategy.

While the friction in our model is a costly voluntary disclosure, the recent study by
Glode, Opp and Zhang (2018) examines a post-disclosure auction where both parties have
bargaining power. They show that a suitably-chosen partial disclosure can maximize the
revenue of the seller and implement the efficient allocation. Another related study is
Huddart, Hughes and Brunnermeier (1999) who examine the optimal choice by private
parties (exchanges) to set up mandatory disclosure requirements to maximize revenues;
however, their focus is not on the interaction between mandatory and voluntary disclosure
channels, and so both the objectives and the trade-offs are different from ours.

Several other studies have analyzed the effects of mandatory disclosure. Einhorn (2005)
shows that the nature of mandatory disclosure can change the interpretation of a given
voluntary disclosure signal as good or bad news. Gao (2015) assumes that the manager has
access to a given set of distribution of reports and will choose the reports as a function of
the binary classification imposed by the standard. In Bertomeu and Magee (2015), volun-
tary disclosure reduces political demands for more mandatory disclosure. The substitution
between voluntary and mandatory disclosure is also implicit in Verrecchia (1990), in that a
more informative information environment (due to, say, more transparent mandatory dis-
closures) is equivalent to a reduction in the dispersion of the manager’s private information
and thus causes less disclosure. In this area, a study related to ours is Heinle, Samuels and
Taylor (2017) who, like us, consider an environment in which a mandated signal can reduce

the cost to be incurred in a latter voluntary stage. Their focus is different, however, in
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that the mandatory and voluntary components in their model are about different elements
of information and may carry different costs, both aspects that we do not have in our
model. Our emphasis, by contrast, is on the design of the efficient mandatory-disclosure
law that requires certain events to be reported, even though these same events could have

been reported voluntarily.

1.3. The Model

For expositional purposes, we use the analogy of a seller (firm) of an asset in a compet-
itive market. The timeline is as follows. At date 1, the seller privately observes a signal §
regarding the asset value § which implies a posterior expectation & = E(g|5), drawn from a
distribution with continuously-differentiable p.d.f. f(.) and c.d.f. F(.) with support R and
finite mean. Assume that the c.d.f. is strictly log-concave, and the p.d.f. is single-peaked
with its peak (or mode) denoted m."

At date 2, a public signal r(z) € {x,nd} is issued, where r(.) is a function such that
r(z) = x is interpreted as a verifiable report that Z = x, and r(x) = nd is a non-disclosure.
At date 3, conditional on the report r, the asset is sold for a price P(r), and the seller
achieves a payoff P(r) — 1(r # nd)c net of a verification cost ¢ > 0 (Verrecchia, 1983).7
Note that it is important for our analysis that at least some of the cost is a social cost and
carries a deadweight loss (e.g., verification or certification, excess competition that deters
entry or investment, or wealth transfers to foreign companies that are not internalized by

a representative regulator). If the entire cost were redistributive, that is, fully recovered

6Strict log-concavity distribution ensures that we can characterize the problem using the first-order
condition, an assumption that plays a similar role as the monotone likelihood ratio property (MLRP)
for using the first-order approach in Rogerson (1985). Specifically, we need to ensure that the voluntary
disclosure threshold under consideration is continuous in the mandatory disclosure rule. The single-
peakness assumption ensures that the characterizing equation uniquely identifies the optimal solution.

"In the benchmark model, there is no cost to verify that a firm is not subject to mandatory disclosure,
as this verification occurs ex-post, when private information is public. Below, in section 1.5.1, we consider
the possibility that verifying that a firm is not subject to mandatory disclosure is costly. Also, while our
benchmark analysis considers constant disclosure cost ¢, the main results hold if the cost is a non-decreasing
function c¢(z), as long as [z — ¢(x)] is increasing (the proof of this is available upon request).

12



by another party, then optimal regulations would require full disclosure.®

The price P(r) is a function of the buyers’ rational expectations about the value of the
asset given the buyers’ information set. We initially focus on the simplest pure-exchange
setting, with P(x) = z, and, when required by Bayes rule, P(nd) = E(Z|r(Z) = nd).” The
reporting function r(.) is determined by two disclosure channels. First, the law prescribes
that all x € D,, must be reported, where D,, is a finite union of open intervals. Hence
r(z) = z if x € D,,. Second, for any x ¢ D,,, the seller chooses to report voluntarily
or withhold , so that r(z) € {z,nd} maximizes P(r) — 1(r # nd)c, withholding when
indifferent.

We next formalize the definition of a voluntary disclosure equilibrium in the presence

of mandatory disclosure.

Definition 1 For any mandatory-disclosure law D,, , an equilibrium is denoted £(D,,) =

(P, r) with two functions P :RU{nd} - R and r: R — RU{nd} that satisfy:

(i) the seller withholds when it is in accordance with the law and would yield a higher

price, that is, r(x) = nd if and only if © ¢ D,, and P(nd) > P(z) — ¢;

(7i) whenever possible, Bayes rule applies, that is, P(nd) = E(Z|r(Z) = nd) and P(x) =

X.

Our objective is to characterize the properties of an efficient disclosure law, that is, a

law that maximizes the ex-ante surplus of the seller.

Definition 2 D,, is an efficient disclosure law if there exists an equilibrium E(D,,) =

(P,r) such that

8We employ a model of costly disclosure instead of the alternative approach involving uncertainty
about information endowment, because it is non-trivial to think about forcing firms to disclose in a model
where managers cannot credibly prove that they informed, see, e.g., Ebert, Simons and Stecher (2014) for
a recent example. An alternative approach is in Dye (2017), which requires a formal model of verification
by a fact checker; we conjecture that many insights in the current model would carry over to a related
setting in which the firm has access to a costly fact-checking technology.

°In section 2.2 we extend our analysis to a more general setting, in which P(r) is a convex function of
posterior expectations which implies that information has social value.
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(i) for any other law D% and any equilibrium E(DZ) = (P*,r*), E[P(r(Z)) — 1(r(zZ) #
nd)c] = E[P*(r*(z)) — 1(r*(Z) # nd)c];

(ii) for any x such that P(x) — ¢ > P(nd), it holds that © ¢ D,,.

Part (i) states that an efficient disclosure law provides a higher total surplus relative
to any other equilibrium that could be achieved with a different law. Disclosure games
with costly disclosure can have multiple equilibria, but there is a unique equilibrium that is
weakly preferred by all sellers regardless of their information. By construction, the efficient
disclosure law must attain the highest surplus within this preferred equilibrium.

Part (ii) is imposed assures that mandatory disclosures are a constraining legal require-
ment, over news that the seller would not disclose voluntarily. This implies that we can
hereafter restrict attention to sup D,, < oo since all sufficiently favorable events will be
disclosed voluntarily.

Before proceeding to our main result, we point to a few key assumptions in our research

design:

- Seller regulation preference. Our analysis pertains only to seller-preferred regula-
tions, as we do not explicitly model welfare consequences to other parties that do
not make strategic decisions. In the special case of a perfectly competitive market
with homogenous price-protected buyers, competitive buyers price the asset at its
expected value. Thus, buyers would be indifferent to disclosure. More generally, the
effect of information in product markets has been the object of an extensive prior
literature (Friedman, Hughes and Saouma, 2016; Suijs and Wielhouwer, 2018; Wa-
genhofer, 1990) that falls somewhat beyond our current objective and, unfortunately,

is a non-trivial endeavor without deeper knowledge of the market structure.

- Perfect enforcement. We focus only on the disclosure choice (which events will be

reported) and assume that the law is perfectly enforceable. This is an important

14



reason to focus on costly disclosure, as models where the seller can claim to be un-
informed (Dye, 1985) require more structure on the ex-post verification game, with
interactions between disclosure and enforcement. For example, private information
may be revealed ex-post, and sellers who did not follow the law are penalized. Later,
we explore a richer version of the model in which sellers incur a non-disclosure verifi-
cation cost, the magnitude of which depends on the scope of the disclosure regulation

(see Section 4.1).

Disclosure technology. A key assumption in our setting is that the regulator does
not directly control all communication channels through which firms’ disclosures may
occur. In particular, the law cannot forbid voluntary disclosures since, for most prac-
tical settings, a seller could leak information through alternative channels. Similarly,
the regulator cannot arbitrarily increase voluntary disclosure costs without creating
incentives for sellers to use cheaper alternative unmonitored channels to make their
voluntary disclosures. We thus view the law as requiring disclosure within a particu-
lar regulated channel. In addition, mandatory disclosures may, in practice, be more
or less costly than voluntary disclosure. To focus on non-cost considerations, and to
make a fair conceptual comparison between the two disclosure channels, we abstract
away from any technological advantage or disadvantage of voluntary disclosure, and

assume that the cost incurred is the same for both channels.

Main result

It is convenient to rewrite the voluntary disclosure strategy in terms of a threshold

above which news is voluntarily disclosed.'® Given an arbitrary mandatory disclosure set

10A complication that arises in our setting is that {Z|% ¢ D,,} may not be log-concave even if 7 is
log-concave, so that a voluntary disclosure equilibrium is not unique. Technically, when D,, is a lower
interval, that is, at the optimal solution, the voluntary disclosure game will satisfy logconcavity because
truncation preserve logconcavity (Bagnoli and Bergstrom, 2005), so that uniqueness of the voluntary
disclosure equilibrium holds at the solution. However, suboptimal choices of D,, (such as when D,, is not

15



D,,, an equilibrium & features a voluntary disclosure threshold 7(D,,|£) € R such that all
sellers with « > 7(D,,|€) disclose voluntarily. Since it is optimal to disclose if and only if
x—c> Pp,, ¢(nd), where Pp, ¢(nd) is the non-disclosure price in the voluntary disclosure
equilibrium &£ given the law D,,, one can rewrite this threshold in terms of a standard
indifference condition, for the marginal discloser at = = 7(D,,|£), equating payoffs from

disclosing and from non-disclosing:

T(Dul€) ¢ = E@E ¢ Do, & < 7(DulE)). (1.4.1)

=Pp,, £(nd)

If the solution 7(D,,|€) exists and is unique, we denote it as 7(D,,). If the solution
is not unique, the largest threshold is associated with the lowest expected disclosure cost.
With a slight abuse in notation, we then denote 7(D,,) = maxg 7(D,,|E) as the seller-
preferred voluntary disclosure threshold.!!

We focus next on the form of the efficient disclosure law D}, . The ex-ante surplus of
the seller W(D,,,) = E[P(r(Z)) — 1(r(Z) # nd)c] is the expected price net of disclosure
costs. The law of iterated expectations implies that the expected price is the expected

news E[P(r(z))] = E(Z), so that an efficient law maximizes

W(D,) = E(Z) — ¢ /D oy [

which amounts to minimizing the probability of disclosure.
Mandatory disclosure thus presents a trade-off. Expanding the mandatory disclosure

set D,, directly increases the disclosure cost for any event that was not disclosed; indirectly,

an interval) may cause multiplicity of solutions in the voluntary disclosure game. As noted in Definition
2 and consistent with existing literature (Glode et al., 2018; Rappoport, 2017), we select the equilibrium
preferred by the party designing the mechanism.

"1 The equilibrium that achieves the lowest disclosure cost is well-defined as long as an equilibrium
exists. The reason is that the function ¢t — ¢ — E(Z|Z ¢ D,,,Z < t) is continuous in ¢, so that for any
convergent sequence {t;} that satisfies t;, — ¢ — E(Z|Z ¢ D,,, & < t;) = 0 for all ¢, its limit ¢, satisfies
too — ¢ — E(Z|Z ¢ Dy, & < tso) = 0 and, therefore, to = maxg 7(Dp,|E).

16



however, expanding D,, can increase the voluntary disclosure threshold 7(D,,), reducing
disclosure costs. The next lemma shows that this trade-off is best resolved with a threshold
mandatory disclosure law: the efficient law can be fully characterized as a threshold 6*

below which events are subject to mandatory disclosure.
Lemma 1 An efficient disclosure law D7, has the form (—oo,8*), where 6* € R.

Lemma 1 simplifies the characterization of the voluntary disclosure threshold. Rewrit-
ing (1.4.1) with D,, = (=00, 0), the equilibrium voluntary disclosure threshold 7 makes the
marginal voluntary disclosers indifferent between disclosing and not disclosing, satisfying
I'y(7,0) = 0 where

Iyt 0) = /Gt 2f(@)de — (t — o) /etf(a:) dz. (1.4.2)

Define the function 7 € R as the unique solution in ¢ to I'y(¢,0) = 0 for any 0 €
[—00, 00).!? For any mandatory disclosure threshold 6 € [—c0, o), we use Py(nd) = 79— ¢
to denote the equilibrium non-disclosure price.

The next proposition is our main result: an efficient mandatory disclosure law requires

the disclosure of sufficiently unfavorable events.

Proposition 1 There exists an efficient disclosure law DY, = (—o00,0%) such that 6* € R
15 uniquely given by

F(1g«) — F(0) — f(79+)(19- — 0%) = 0. (1.4.3)

Proposition 1 builds on the following economic intuition. A low non-disclosure price
induces excessive voluntary disclosure and disclosure cost. To increase the non-disclosure

“skepticism" and disclosure cost, the efficient law filters out un-

price and reduce buyers
favorable news. The more unfavorable the news, the more it decreases the non-disclosure

price. Indeed, in the limit, an infinitely unfavorable event has an infinite marginal effect

12Uniqueness follows directly from strict logconcavity of c.d.f. The distribution truncated below at ¢
also has this property because the c.d.f. of the truncated distribution is a linear transformation of the
original c.d.f. (Bagnoli and Bergstrom, 2005).
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on the non-disclosure price and, therefore, would be disclosed at any finite cost. It then
follows mandatory reporting requirements over sufficiently unfavorable events are socially
valuable.?

To expand on this intuition, we plot in Figure 1 the two thresholds for the special
case of the Normal distribution. The relative placements of the mandatory and voluntary
disclosure thresholds have a geometric interpretation that can be used to derive additional
properties. For any 6* the voluntary disclosure threshold 7y« that satisfies (1.4.3) is
obtained at the point where the line that crosses (0%, F(6*)) is tangent to the c.d.f. of
the news. For any placement of 6*, this tangency point is always above the peak of the
distribution. We generalize this property to any strictly log-concave distribution with peak
m in the next corollary.

Figure 1.1: Mandatory and voluntary thresholds with standard Normal and ¢ = 1.

1realized event x 1
-3 -2 °a -1 L L 2

Corollary 1 The mandatory disclosure threshold 0* satisfies —oo < 6* < m < 71p«. If
the distribution of T is symmetric, the probability of voluntary disclosure is always greater

than the probability of mandatory disclosure.

13As can be seen from the intuition here, the main result that the mandatory disclosure set is a non-
empty lower interval does not depend on the assumption that the c.d.f. is strictly log-concave and the
p.d.f. is single-peaking. Please see Note 1 in the Appendix for details.
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The disclosure thresholds #* and 7y« are located at each side of the peak of the dis-
tribution. That is, voluntary disclosures are bounded from below by the peak for any
non-zero cost. By contrast, absent efficient mandatory disclosure, the voluntary disclosure
threshold becomes arbitrarily small and the voluntary disclosure equilibrium unravels to
full disclosure as the disclosure cost becomes small (Verrecchia, 1983).

To reconcile this observation to unravelling theory, let us examine the two thresholds
as the cost ¢ becomes small. The unravelling theorems imply that 7p — 6 converges to
zero for any given 6, as all events that are not subject to the law are voluntarily disclosed.
Hence, in equation (1.4.3), F (1) — F(6*) converges to zero which implies that both 7.
and #* must converge to the peak m. The equilibrium features unravelling, but via both

the voluntary and the mandatory disclosure channels.

Corollary 2 The optimal mandatory disclosure threshold 0* decreases in disclosure cost

c; the equilibrium voluntary disclosure threshold Ty« increases in disclosure cost c.

An interpretation of the cutoff 6* is in terms of a level of conservatism, since events
below the cutoff typically yield unfavorable market reactions and increasing this threshold
implies a wider disclosure over these unfavorable events. In other words, firms with higher
levels of disclosure costs should be less conservative in their enforcement of disclosures of
bad news.

Next, we consider how changes in the variance of the distribution of Z affect mandatory
and voluntary disclosure, extending the comparative static of Verrecchia (1990) to efficient

mandatory disclosure laws, in the special case where F'(.) is Normal.

Corollary 3 With & ~ N(u,0?), the unconditional probabilities of mandatory and volun-

tary disclosures both increase in the variance o2.

Recall that we conduct most of our analysis using the induced posterior expectation T —

the expected cash flow conditional on observing the private signal. To interpret Corollary 3
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in terms of an information structure, it is helpful to return to the fundamental information
structure: recall that Z = E(g|3), where § ~ N(u, 0;) is the future cash flow, and 5 is the
signal privately observed by the seller. Suppose § = § + €, with i.i.d. noise € ~ N(0,02).
Because there is a one-to-one mapping between § and €, disclosing the signal is equivalent

to disclosing the posterior expectation. Then the variance o2 is given by

04

2 _ ~13)) —
o° = Var(E(g|3)) = p —icf;' (1.4.4)

Hence, Corollary 3 states that events that tend to generate greater variation in cash
flows (higher 02) will tend to feature more mandatory disclosure. Also, the probability of
mandatory disclosure increases as the signal becomes more precise, that is, 0 decreases. In
other words, for a given economic cash flow risk 05, the law requires more disclosure when
the signal is closer to fundamentals. Hence, the efficient standard should only mandate
accounting for transactions which convey sufficiently precise information about future cash

flows.

1.5. Further analyses

1.5.1. Verification cost of non-disclosure

In the benchmark model, verification costs are incurred only by disclosing firms because
verification of non-disclosure occurs ex-post, when private information is publicly revealed.
As in Bertomeu and Magee (2015), we can alternatively assume that it is costly to verify
that a type is not subject to mandatory disclosure. We denote the verification cost of
proving that a non-disclosure does not violate the law by H(Prob(z € D,,)) € [0,d],
assumed to be increasing in the probability of mandatory disclosure. The reason why the
verification cost of non-disclosure (the type not being in D,,) should be lower than that

of the disclosure (the exact type) is because less information is verified.
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Lemma 1 readily holds under this specification of the cost function because all events
contribute equally to the total disclosure cost per unit of probability mass. Thus, the
mandatory disclosure is again a threshold 6 below which firms must disclose, and the total
cost of non-disclosure can be written h(0) = H(Prob(z < 0)).

In this case, the efficient law’s threshold # minimizes
CO)=c(F(0)+ (1 —F(m))) + h(0)(F(m) — F(6)), (1.5.1)
where 7y is given by

/:) ef(@)de — (1 — ¢+ h(0)) /;f(x) dz = 0. (1.5.2)

The additional term h(f) captures verification cost of non-disclosure, i.e., the cost to
confirm that a non-disclosing firm is compliant with the law. It affects the equilibrium
via two channels. First, the non-disclosure cost reduces total surplus by imposing this cost
on non-disclosers, as seen in the second term in the right-hand side of (1.5.1). Second,
the non-disclosure cost reduces the incremental disclosure cost to [c — h(6)] in (1.5.2) and
provides additional incentives to disclose.

Our main result — the efficient disclosure law features a non-empty lower interval —

holds in this setting, as formalized in the following proposition.

Proposition 2 If the verification cost of non-disclosure H(Prob(z € D,,)) is an increas-
ing function and bounded above from the cost of disclosure c, the efficient disclosure law
is of the form D = (—o0,0). If limy_, -, max(h(0),h'(0)) = 0, the mandatory disclosure

set is not empty, that is, % > —o0.

The optimality of mandatory disclosure in the model with non-disclosure costs requires
an additional condition. The first part of that condition is mild, as limg_,_, h(f) = 0

simply states that there would be no verification cost when there is almost nothing that
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must be disclosed. The second part of the assumption is more 