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ABSTRACT

It is often believed that increased information flow can facilitate resource allocations and
improve fnarket'efﬁciency in the capital market. Equity—issuing firms can play significant
roles in the capital formation process, since they are a major provider of information and
possess intimate knowledge about their business. Therefore it is important to understand
factors that affect their disclosure incentives. In addition, regulators are concerned with for-
mulating appropriate laws and policies to encourage more disclosure of credible information.

Previous disclosure models often assume a pure-exchange economy when analyzing equity- -
issuing firms’ disclosure incentives. Such a setting might not be descriptive of equity offerings
that involve production decisions. It is also commonly assumed that firm managers are ex-
ogenously endowed with private information. However, it usually takes efforts and resources
to produce information. As stated in Christensen and Feltham (2003), “it is a manager’s
ability to acquire and process information efficiently that makes him an effective manager”.

This thesis extends the standard “new equity” disclosure model in the litérature by in-
troducing production choices and ehdogenizing firms’ information acquisition decisions. It
studies the interaction between equity-issuing firms’ productive activities- and information
acquisition/disclosure decisions. It consists of four parts. Chapter 1 provides a general
discussion of theoretical disclosure literature, and briefly introduces the main features and
results of the subsequent chapters. Chapter 2 examines how e(juity-issuing firms’ disclo-
sure incentives affect their investment decisions and their incentives to acquire pre-decision
information. Chapter 3 examines the impact of different disclosure policies on firms’ disclo-
sure incentives and investment decisions. Chapter 4 introduces shareholder litigation, and
analyzes the resulting disclosure equilibria and efficiencies of production decisions.

This research adds to our understanding of the subtle interplay of equity-issuing firms’
disclosure and productions decisions. It also prbvides arguments for caution with respect to
setting disclosure policies. It is shown that it is difficult to determine the ez ante optimal

policy in a production economy.
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Chapter 1
Intrbductionl

One well-known puzzle in the theoretica_,l disclosm‘e'literature in accounting! is a counterin-
tuitive but qﬁite robust result on the inefficiencies of accounting disclosures. It is shown that
in the pure exchange economy, full and partial disclosure equilibria are ez ante less efﬁcient
than non-disclosure equilibrium. Therefore, if shareholders could ycommit firm managers to
a non-disclosure policy, they would actually be better off than granting managers discretion
to voluntarily disclose.

The above result follows from the fact that in a pure exchange setting the only role that
public information can play is to redistribute wealth among market players and if acquisition |
and/or disclosure of Aadditional information is costly, efforts to create a more informative

public information system are ez ante inefficient.?

'n addition to Verrecchia (2001) and Dye (2001)’s review papers, another excellent reference on disclosure
literature is Christensen and Feltham (2003).

2In addition, if the market participants are risk averse, early disclosure can make all the participants
collectively worse off if it precludes them from insuring their risks through trading (Hirshleifer 1971).




To solve this puzzle, previous literature has proposéd several approaches (Verrecchia
2001). The first ‘approach is to consider the role of public accounting igformation in re-
ducing costly private information acquisition while maintaining the assﬁmption of the pure
exchange economy. The second approach tries to intrpduce production decisions so that
better information can potentially improve social welfare by facilitating decision-making in
productions. A third approach is to explore the impact of accounting disclosures on reducing
the cost of capital ®

Tllis thesis follows the second approa.ch and adopts a prodﬁctive setting to iﬁvestigate
the disclosure of pi'e—decision productivity information. As Christen_lseri and Feltham (2003)
point out, as long as the manager chooses production plans to maximize the firm’s intrinsic
value, the product markets al;e competitive, and investors are Well-diversiﬁ_ed,' “achievement
of Pareto efficiency does not require that firm-specific productivity information be reported
to investors”. Therefore, a non-disclosure equilibrium ‘can.continue to dominate a partial or
full disclosure equilibrium even in a production economy: .

However, firms might prefer to disclose their private information to outside investors
under certain circumstances,. such‘ as when iss.uing new equity. This is because disclosure‘
can affect market perception of firm value and firms With favorable private information may
want to share the good news wiAth investors to get better prices Whén selling their stocks.

The equity offering setting is adopted by many disclosure models in the existing ac-

3See, for example, Baiman and Verrecchia (1996).and Verrecchia (1999, 2001). These papers argue that
more informative disclosure can lower the cost-of raising equlty capital by reducing the premium paid to the
liquidity traders during equity issuances.




counting litgl'ature. In these “new equity” disclosuré models, it is usually assumed that
a risk-neutral entrepreneur (or a manager who £epresents the collective interests of risk-
neutral shareholders), makes disclosure decisions ‘.co-maximize the current market value of
the firm’s equity. One important result is that when disclosure is. costless and truthful, and
investors are certain that the manager has private information, a full disclosure equilibrium
will prevail (Grossman 1981). On the other hand, when disclosure is costly, or investors are
uncertain about the information endowment of the firm manager, there is a partial disclosure
equilibrium, in which the ma.ﬁager discloses her private signal if, and only if, it exceeds a
cutoff value. In addition, most of these previous studies assume a pure-exchange setting that
involves no production.

The existing pure-exchange disclosure models have not considered the following features
of the equity offerings in the real economy. First, one of the most common purposes for
issuing equity is to raise capital to finance an investment project such as establishing a
new business or expanding an exisfing business.? Therefore, equity offerings often involve
production decisions. Second, private information held by an issuing firm is likely to be
related to its future prospects, especially the profitability of the ihvestrnent to be financed.
This implies that rﬁanagers can use the information both to facilitate internal production
decisions, and to influence investors’ perceptions of firm value.

Given these features, there can be interactions between a firm’s investment and acquisi-

tion/disclosure of information in equity offerings. First, the private signal to be disclosed is

40ther reasons for issuing equity include debt repayinent and distribution to pre-IPO shareholders, etc.
See Leone et al (2003). '




pre-decision information and knowledge of such information can lead the firm to change its
production plan. Second, when a firm raises capital to finance a project, disclosure affects
the firm’s investment decision through its impact on investors’ valuation and therefore the
fraction of equity the firm has to provide in. exchange for the capital. Whether an investment
project is implemented depends on whether the firm is able to raise thev required capital and
the terms of the equity offering (i.e., the fraction of equity exchanged). Third, the firm makes
the information acquisition decision in anticipation of its later investment and disclosure de-
éisions. It trades off the acquisition cost against the productive value of the information
and the potential misvaluation resulting from her inability to disclose if it has not acqﬁired
information before issuing equity. The misvaluation occurs since investors might be unable
to distinguish whether the non-disclosure occurs because the firm is uninformed or it is
withholding a bad signal.

The thesis extends prior research to analyze the interaction between firms’ productive
activities and information acquisition/disclosure decisions. It is organized as follows. Chap-
ter 2 examines this issue by introducing production into a new-equity disclosure model and
endogenizing firms’ information acquisition decisions. Chapter 3 analyzes the impact of dif-
ferent disclosure policies on firms’ disclosure incentives and investment decisions. Chapter
4 introduces shéreholder litigation, and analyzes the resulting disclosure equilibria and ef-
ficiencies of production decisions. Each of these chapters is introducgd in more detail as

follows.



Brief Discussion of Chapter 2

The model developed in Chapter 2 has the following fundamental characteristics. There
are two players, a risk-neutral entrepreneur (or a firm manager motivated to maximize the
current shareholders’ interestsj, and a group of risk-neural investors. Each player makes the
foHowing choices sequentially.

‘At t = 0, the entrepreneur has an investment opportunity that requires an investment of
(j She can.choose to purchase a private signal y; about the profitability of the new project,
at a cost k. At ¢ =1, a public report y, is released. After observing the public report and the
acquisition cost, the entl'el)rélleul' decides whether to acquire the signal. At t =2, based on
her information set, the 'entreprenéur decides whether to invest and/or disclose her private
inforﬁlation. If she is uninformed, she has two decision choices: invest or not invest. If she is
informed, she simultaneously decides whether to invest and whether to disclose the private
~signal.

If she decides ‘to undertake the project, she raises capital ffom the stock market by offering
investors a fraction a of the firm’s equity in exchange for . Assume that ¢ is the maximum
price the investors are willing to pay. The investors agree to provide the capital as long as
a>q/é. Ina éompetitive market, the entrepreneur offers o = §/d. The ‘investors price the
firm based on their information set at t = 2, Uy = (y,,m, ¢), where m is the entrepreneur’s
report (m = y; if the entrepreneur discloses, and m = n if the entrepreneur does not disclose),

r

and ¢ is the entrepreneur’s investment decision. At ¢ = 3, if the entrepreneur has invested

in the project, the payoff is realized and shared between the two players. Otherwise, the




terminal cash flow is zero.

i

Some of the key assumptions are discussed below.

1. Following the work of Dye (1985) aﬂd Jung and Kwon (1988), the model imposes some
uncertainty on the entrep;reneur’s information endowmeht.‘ Specifically, it .is aséumed
~that the information acquisition cost i1s a random variable ex ante and realized before
the entrepreneur makes the information pﬁrchase decision. We also assume‘that‘ with

a. positive probability the entreprencur will receive a null s.ignal after inéurriﬁg the ac-
quisition bcost. Under these assumptions, in équilibrium, there is‘ a positive probability
that the entrepreneur is uninformed. When fhe investofs observe no disclos-ure from
the entrepreneur, they cannot distinguish whether it is because ﬁhe entrepreneur has

" not acquired information, or she has acquired information but received an uninforma-

~ tive signal, vo.r- she has received én informative signal but decides to ‘Witvthld it due to

the adverse content. Such uncertainty can prevent unravelling from happening, and

_result in a partial disclosure equilibrium.

2. We assume that the only sources of informatioﬁ for tﬁe investors are the public ‘repogt,
the entrepreneur’s disclosure, and'her“investment decision. That is, we do not allow for
the possibility that the investors could have access to alternative ipforfﬁatioh sources,
or the entrepreneur .could convey her private information through othgr mechanisms

~ (such as underwritef reputation or auditor ‘quality). We believe that this assumption is

valid as long as the investors could not fully infer or uncover the entrepreneur’s private

information. Direct disclosure can be important if it is incrementally informative be-

6




yond all the other alternative information. In addition, if other disclosure mechanisms

are more costly, direct disclosure can have a positive role in the economy.

3. Both players are risk-neutral. If, ‘ins'tead, the entrepreneur is risk-averse, we have to
consider the signalling role of the fraction of the equity offered to investors (or the
fraction retained by the entrepreneur). Then in equilibrium the entrepreneur can use
a combination of both equify retention and direct disclosufe to'cvonvey- };'er private
information. By assuming the .entrepreneur is.risk—neutral, we simplify the analysis

and also focus on the role of direct disclosure.

. Disclosure is truthful whenever the 'entrepfeneur reports her private information to
the investors. First, this assumption is a standard assumption in the literature and is
typically justified by the vantiffra,ud legislation and reputation concerns. Second, the
chapter focuses on disclosure of truthful’forward—looking information, and how such
disclosures affect firms’ productive decisions. rfhir{d, maintaining a balance between
encouraging more disclosure and deterring misleading disclosure has always been one
of the biggest challenges in disclosure regulation.. This tension becomes even more
severe ili the case of management forecasts. The major reason is that determining the
truthfulness of forward-looking information is difficult, since such information cannot
be verified. ' The actual result. might be used to verify the forecast, but 'ali deviation
between the two can be attributable to poor forecast skills, or various risk factors

beyond managers’ control. However, we admit that allowing for the possibility of lying

could potentially shed more light on firms’ incentive to misreport in the real economy.




5. There are no agency problems in the current setting. The rﬁodél adopts an entrepre-
neurial setting, and therefore ébstracts from many contracting and other agency issues,
since the entrepreneur makes decisions to maximize her own interes't. In the real wbrld,
ﬁrrﬁs can be managed by a manager _hvired. by initial owners. There are studies which
examine firms’ disclosure in an égency se’gting, such as Gigler and Hemmer (1998 and

2001).

Let us now discuss the main characteristics of the eduilibri'a. Depending on parameter
values, there are two potential disclosure equilibria. Oneis a parti.al disclosure _equilibrium, in
which the entrepyeneur discloses if,van‘d only if, the private signal is above a ce%taih threshold.’
Tl.lis result is consistent with fha,t of previous studies that assume investors are ﬁnpertaikn
about the manager’s information endowment. In the other eqﬁilibrium, the entreprenegr
fully discloses wllene{/er' she issues equity. The iatter equilibrium can be sustained if the
investors can credibly threaten to offer a very low price if the éntrepreneur issues equity but
does not make any disclosure.

The a,n’alysis shows that firms’ ex post ydisclosure incentives can distort their investment
and ez dn'te information acquisition decisions. First, overinvestment can be induced when
firms’ shares are overvalued and the overpricing offsets fhe loss from undertaking a negative
NPV project. Second, the entrepreneur has incentives to acquire too much private infor-
mation so that she can strategically use_.the information to influence the share price of the

offering. This result is consistent with that of Shavell (199‘4) and Pae (2002). Both show that

voluntary disclosure results in sellers’ socially excessive incentives to acquire information.




Our work contributes to both the theoretical disclosure and the corporate finance lit-
erature. We extend prior research on examining firms’ disclosuﬂre practices in productive
settings and reconfirm Dye’s caution that a production economy is not an obvious sett_irig
for public disclosure to have a positive net social vallue.5 Our analysis also reveals other
“side effects” of equi‘cy—ﬁn’anéing. In addition to the possible negative market.reaction to the
announcement of the equity issuing decision (Myers and Majluf, 1984), equity-financing can
make the current shareholders worse off due to the inefficiencies associated with the issuiﬁg
ﬁ;m’s suboptimal information acquisition and investment decisions during the offering.

Among a small number of papers in this area, Pae (2002) is most closely related ‘Fo our
work. Pae (2002) also analyzes the acquisition and-disclosure of pre-decision inforination in
a production-based model and shows ‘that the production decisions are distorted by the en-
treprenewr’s discretionary disclosure. .However, our model differs from Pae’s mo‘del in several
aspects. First, Pae (2002) has a distinct model setting. In Pae’s model, there is a competi-
tive market with a la.rge‘ group of entrepreneurs selling their assets. Each entrepreneur puts
in some effort before the sale of the asset, and after gaining the control rights the investors
continue to make the capital investment decision. Therefore disclosure not only influences
the investors’ valuation of the asset, but also effects their post-purchase investment decision.
If the private information is not disclosed, the investors will then haye to make “uninformed”
productive decisions. In contrémst, in our setting t_here is only one entrepreneur who makes

all the information acquisition, investment and disclosure decisions. - This implies that the

See Dye (2001), pages 191-197.




information can be used in the production even if it is not publicly disclosed. Another major
difference between ours and Pae’s model is that Pae assumes the fraction of uninformed en-
trepreneurs is exogenous and informed‘entrepreneurs can choose the informativeness of their
signals, while we assume that the probability the entrepreneur is uninformed is endogenously
determined in the equiiibrium and.thé entrepreneur decides whether to acquire a signal with

a given precision.

Brief Discussion of Chapter 3

In recognition of the importance of the legal environment and disclosure regulation for equity-
issuing firms’ disclosure practices, vChapter 3 investigates the impact of ez ante disclosure
policies on IPO firms’ incentives to acquire forward-looking information and their investrpent
decisions. It examines three disclosure policies, Non-Disclosure, Voluntary Disclosure and
Mandatory Disclosure Regimes. All these policies can be found in real countriés.

The model is built upon the one developed in Chapter 2, with the following major
differences. First, the entrepreneur might no longer be able to voluntarily choose whether
to disclose her private information. Instead she haé to comply with a certain disclosure
policy that could enforce non-disclosure or full disclosure. Secoﬁd, the entrepreneur is now
assumed to own both an existing asset and a new investment project. In addition to the
private forward-looking information about the profitability of the new project (y;), there is

also a signal about the performance of the existing asset (y). Such historical information

is mandated to be disclosed in the offering. The sequence of decisions made by the two

10



players is similar to what is described in Chapter 2. The entrepreneur chooses: (1) whether
to acquire information at ¢t = 1; (2) whether to invest and/or disclose at ¢ = 2.. The investors
choose whether to provide the capital at ¢ = 2. As to the information sets of the two players,
the entrepreneur observes v, the realization of the random information cost &, and y; if she
zicquires information; the investors observe ¥, ¢ (the entrepreneur’s investment decision),
and y; if the entrepreneur discloses y;.

The analysis shows that disclosure regulation plays an important role in IPOs. It not only
affects the total information available to investors, but also has externalities on firms’ real
decisions.. In addition, different disclosure policies are associated with different distortions
in firms’ information acquisition and investment decisions. Neitlher the Mandatory or the
Voluntary Disclosure Regime is necessarily more efficient than the Non-Disclosure Regi‘me
in equity offerings that involve production decisions.

This chapter extends prior studies on how ez post disclosure decisions can distort firms’ ez
ahte incentives to acquire information. Shavell (%994) examines this issue in a general sales
transaction setting and one important insight from his study is that voluntary disclosure |
results in sellers’ socially excessive incentives to acquire information. Our analysis confirms
this finding in a financial reporting setting and éenerates additional insights by showing that
a Non-Disclosure regime ‘\can instead reduce ﬁrms" incentives to produce information that
has social value.

It also contributes to the litel'atufe on disclosure regulation. The prior studies with which

we are familiaf focus on the comparison of the voluntary disclosure and the mandatory

11




disclosﬁre policies. That is, the question considered is whether to force firms to disclose or
to let them choose whethér to disclose. This chapter also analyzes another policy cho.ice, a
Non—Disclosﬁre Regime that inhibits disclosure.

Another feature is that the disclosure policies modélled in this chapter are not contingent
on firms’ information endowmént. In particular, we assume that under the Full Disclosure
policy, the firm has to satisfy the disclosure requirement even if it is uninformed. Prior
studies such as Shqvell (1994) andAdmati and Pfleiderer (.2000)J co_nsider a mgndatary
policy that forces firms to disclose only if they have’privatev information. Such a policy
will be glifﬁcult to enforce, since- it reqﬁires that any concealment of private information
be detected anci pL.Hl'lSth. However, it is..usually very aiPﬁcult to prove in courts that a
firm manager has received certain private information énd intentionally withheld it from

investors. On the other hand, the disclosure regimes modelled in our work are enforceable

and are also consistent with the actual disclosure policies adopted in various countries.

‘Brief Discussion of Chapter 4

The last chapter explicitly models shareholder litigation as an important force that affects
IPO firms’ disclosure incentives. It.-is‘mainly rﬁotivated by the SEC’s recent proposal to
reform the communication process in securities offerings. The analysis is intended to shed
light on issues such as whether the regulators should pro(zide a safe harbor for IPO firms’
disclosure of forward-looking information and whether IPO firms should be required to file

a forecast in their filings.
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" The model has three risk-neutral players, an entrepreneur, a group of investors, and a _
lawyer. The players make the following choices. Att= 1, the entrepreneur observes y; with
a positive provbabﬂ‘ity.' Based on her information set, shé decides whether to invest apd/ or
disclose her private signal in the form of a management forecast. If she'c'lecides to invest,
she offers a fraction of her firm’s equity in exchahge for q." The investors.choos‘ebwhether to
accept, or reject the offer. At t = 2, if the project has been vimplemented, the terminal cash
flow is realized and obsel_'vecl by all players. Thé investors can hiré a lawyer to file a lawsuit
against the entreprehéur, if the realized resﬁlt falls below the forecast disclosed at ¢ = 1. The
lawyer decides whether to undertake the legal act;ion based on the tradeoff of his litigati;)n
cost and the fee paid by the investors.

Unlike the previous chapters, the entrepreneur is assumed to be exogenously endowed
with a private signal with a positive probability. In addition,‘disclosure is 1o longer costless.
In this sense, the mode‘l is in line with Verrecchia (1983) which shows that a partial disclosuré
equiljbrium can occur if disclos.ure incurs a cost. A major difference between our model and
Verrecchia (1983)’s model is that the disclosure cost in our model is endogenously determined
by the 1a.wyer’é actions, whﬂe he assumes that the cost is exogenous. Other disclosurel models,
such as Darroug»h- (1993), alsq consider eﬁdogenous disclosure costs, but the costs are uéually
assumed to arise from product market competition.

The full and partial disclosufe scenarios are endogenously determined in thé equilibrium
depending on the economy parameters. The results predict that if the legal liability is

reduced (for example, if a safe harbor is provided for forward-looking information disclosed

13 ' .




by IPO firms), there can be more information flow to the public. However, such a safe harbor
could also lead to a higher rate of lawsuits and an increase in deadweight htigatioh costs.
As for the issue on whether to require issuing érms to file projeétions, it is shown that a Full
Disclosure policy is not necessarily optimal since it is associated with both a social loss due

to underinvestment and a higher litigation-related deadweight cost.
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Chapter 2
A New-Equity Disclosure Model

2.1 Introduction

In this chapter, we develop a simple one-period model to iﬁvestigate the iﬁteraction between
investment and acquisition/disclosure of 'p‘re-decision information. At the very beginning
(date zero), a risk-neutral entrepreneur (or a ﬁrm rﬁénage’r motivated to act in the current
shareholders’ best interests) has an investment opportunity which requires an investment of
g. Assume that she tries to raise capital from the stock market by offering new investors part
of the firm’s equity in exchange for g. A pubiic report is released before any decisions are
made. After obsei'ving the public report, the entrepreneur decides whether to acquire some
private information about the project. We assume that thé information acquisition cost
is a random variable ez ante and realizeci before the entrepreneur ‘makes the informatipn

purchase decision. We also assume that with a positive probability the entrepreneur will

15




receive a null signal after incurring the acquisition .co_st.

The chapter first examines a benchmark case in which the entrepreneur self-finances the
investment 151"0 ject. We show that the additional private in.formation is always valuab‘le since
it improves economic welfare by helping the entrep'renleur make better investment decisions.
The entrepreneur makes the informatic;n acquisit}on decision according to a cutoff. If the
realized value of the acquisition cost-is lower than the cutoff, she acquires the information,
and she does not acquire otherwise. We show that in the self-financing case, the acquisition
cost cutoff equals the productive value of the additional private informatioﬁ.

We then analyze the case when the entfepreneur issues equity to ﬁnancé the project.
The entrepreneur has three 1§stilale decisions to make. First,. she chooses whether to acquire
additional information. If she acquires the information, then she décides whether to issue
equity and undertaké the project, and whether to disclose the private signal to the investors.

We have the followipg major findings. Efc ante (before observing the public report, ‘and
making all the decisions), the e11treprenéur is worse off if she has to.raise capital to ﬁnanpe
the investment projec£. The equity-financing is associated with three potential efficiency
losses. First, the entrepreneur’s information acquisition decision can bé inefficient. She might
overinvest in acqgiring private productivity information. Secqnd, when the entrepreneur 1s
1.11'111'1f§1'11’1@d and unable to disclose, she niight have to give up profitable projects due to the
severe underpricing by the investors. Third, when the entrepreneur is informed, she might
invest in negative NPV projects.

Overall, such information acquisition and investment decisions make the entrepreneur
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worse off, because in the rational expectations equilibrium the investors on average break
even and it is the entrepreneur herself who ultimately bears the efficiency losses incurred by
her own decisions.

This chapter is organized as follows. The next section introduces the basic settings of
the model. Then, as our benchmark case, we investigate the entrepreneur’s information
acquisition and investment decisions when she has ample internal capital to finance the
project. Section 2.4 examines the information acqusition/disclosure and investment decisions
when the entrepreneur employs outside-financing. Section 2.5 compares the entrepreneur’s
information acquisition and investment decisions with those in the benchmark case. The last

section concludes this chapter.

2.2 Model Setting

Consider a setting in which a firm is owned by a risk-neutral entrepreneur.! The entrepreneur
has an investment opportunity which requires an investment of ¢ and will generate a gross
payoft Z. & = (1 + 6)q + &, where 0 is the net unit rate of return (a constant), and € is the
noise term.? Assume that € is normally distributed, with mean 0 and variance ¢?. Both 6
and ¢ are assumed to be commion knowledge.

At the beginning of the period, a report y, about € becomes publicly available.® Represent

PAlternatively, we can assume that the firm is owned by well-diversified investors, who hire a manager
to operate their firm. The manager is assumed to be exogenously motivated to act on behalf of current
shareholders.

2For a summary of notation used in this paper, please refer to the Appendix.

$Examples of such public reports are Consumer Confidence and Unemployment Report, etc., often issued
by government agencies and business research groups.
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Yo 3S € = Yo + €4, where 4, ~-N(0, aja) and €, is independent of 7,.* Under such a represen-
tation, v, is also the entrepreneur’s (also the investors’) posterior mean with respect to the
random component in the gross return of the investment project, i.e., y, = E[€ly, = ya]

After observing the public report, the entrepreneur can choose to acquire information

about the remaining uncertainty, €,, at a cost of . If she pays &, she will privately observe

2
Yi

a signal y;, which is represented as €, = ¢; + €4, where 7; ~ N(0, 07;) and €, is independent
of g;. The information acquisition cost, &, is assumed to be a random variéble er ante with
a cﬁmulative distribution function of S(k). The entrepreneur observes the realized value of
x before making the information acquisition decision.

Assume that after acquiring info‘rrnation, there is a probability v (v € [0,1)) that the
entrepreneur receives a null signal (or uninf_brmative signal), y? = 0, which does not change
the entrepreneur’s belief about €, i.e.,._E.[e~a|y?] = E[&] = 0.

Assume that if the entrepreneuf decides to invest, she raises capital from the stock fﬁarket

to finance the investment project. She offers the investors a fraction of her firm’s equity in

exchange for q.

4We can also model 1, as € plus noise. These two representations are equivalent and one can be easily
transformed into the other. However, the form adopted in the paper generally produces neater results. We
can interpret € = ¥, -+ €, as signal y, resolving part of the uncertainty in €.
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2.3 Benchmark Case: Self-Financing

2.3.1 Information Acquisition and Investment Decisions

In this section we briefly examine a benchmark case in which the entrepreneur self-finances

the investment project. The time line of the model is shown in Figure 2.1.

t=0 t=1 t=2 t=3
1 ] | |
Ex ante kis realized; . E observesy  or yi° if she payoff
y, is availabie; acquired information;
E decides whether E then decides whether
to acquire to invest.
information.-

Figure 2.1: Sequence of Events when Project is Self-financed.

The entrepreneur’s decisions are analyzed using backward induction. At ¢ = 2, the

entrepreneur observes the public report y, and the realized value of the private information

_acquisition cost. Conditional on the public report y,, if the entrepreneur has not acquired

information, her expected .payoff’ is Ué"i(ya,) = FElZ|ya, q = j—q§ =03+ vy, if investing
(¢ = @), and zero if she does not invest (¢ = 0). Therefore, she invests if 6 +y, > 0
and not invest otherwise. Her expected payoff at ¢t = 1 if not acquiring ‘information then is
U (ya) = Maz{0,07 + ya}. |

If the entrepreneur has acquired private information and received an inforrﬁativé signal
dt t =1, given ¥, i, and her decision to invest, her expected payoff at ¢t = 2 is Ul(ya, i) =
ElYa,vi,q = @) — 7 = 07 + Yo + y;. Her éxpec’ced payoff is zero if she does not invest.

Therefore, she invests if 65+ y, + y; > 0 and not invest otherwise. On the other hand, if she
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has received an uninformative signal, her investment decision is the same as when she has
not acquired information and her indirect utility at ¢ = 2 is U3 (ya, v?) = Maz{0,07 + ya}.

It follows that the entrepreneur’s expected payoff at ¢ = 1 from acquiring information is

-+oo
—Qq_—ya

Ut(ya, &) = v Maz{0,0F + yo} + (1 — ’y) (0G + yo + v:) d F(y;) — x, where F(yl) is
the cumulative distribution function of y;.

Denote the posterior mean of the project’s NPV (net present value) given y, and invest-
ment level ¢ as p(ya), i-e., p(ya) = E[Z]ya, ¢ = @) — ¢ = 67 + yo. The value of information,

gross of the information acquisition cost, is represented as follows:

(1=) [2[=(p+w)) d F(y:) ifp>0,

(1-7) fj,)oo(]?‘i‘ vi) d F(y:) if p<0.

Vip) =

It is easy to prove the following proposition regarding the value of the additional private

information.?

Proposition 2.1 When investment project is-self-financed, additional costless private in-

formation is always valuable, i.e., V(p(ya)) >0 Vya.

In this setting, private information is valuable because it improves economic welfare
through changes in investment decisions. When the project NPV given the public report is
posi“cive (p > 0), the entrepreneur, if uninformed, always in;/ests, while if she is vinformed,
she invests only if F[Z|ya, ¥, 7] = p(ya) +y: > 0. Therefore additional information y; enables

the entrepreneur to avoid investing in unprofitable projects. On the other-hand, when

5The proofs for Proposition 2.1 and 2.2 are straightforward, and therefore not provided.

20




p < 0, the uninformed entrepreneur does not invest and therefore receives zero payoff.
~ However, if she acquires private informatioﬁ- and the signal is informative, she can earn a
positive expected profit by investing in projects with p + y; > 0. Therefore, as long as the
value of the information exceelds its cost, tﬁe entrepreneur is better off by acquiring the
pi‘i\)eﬁ@ information. The foH(‘)wing proposition characterizes the entrepreneur’s information

acquisition and investment decisions when the project is self-financed.

Proposition 2.2 When the entrepreneur self-finances the investment project, given the pub-
lic report, she aucquires 7Jnf0r777,ai710n (z,ccof'dving to a cost cutoff k*(p) which equals th‘e value
of,m]“o'r'rn,(,:,tz'on V(p) deﬁned above. If k < k*(p), the entrepreneur acquires information, and
wnvests only ifp+vy > 0. If kK > k*(p), the entrepreneur does not dcquz’re information, and

invests only if p > 0.

2.3.2 Comparative Statistics

2

. and v ) on the entrepreneur’s

Now we analyze the impact of exogenous parameters (p, o

decisions, holding the variance of €, constant.

Proposition 2.3 (i) The value of information (or information acquisition cost cutoff) in-
creases in p when p < 0 and decreases in p when p > 0, where p = 0§+ y,. Thé information
is most valuable wheﬁ p = 0. (i) Additional private information is more valuable and the
entrepreneur.is more likely to acquire z‘nfmmation, iof the signal is more informative, i.e., afﬂ»
is larger. (ill) Acquiring information is leés beneficial, if there 1s a larger probability that the

entrepreneur will receive a null signal.
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The intuition is straightforwa,rd.' If the préjéct NPV given the public report is positive,
the value of information arises from the possibilities that it helps the entrepreneur identify
posterior uniprofitable projects. If the entrepreneur acquires further information and finds out
the project is ekpected to lose money, she does not invest, whiie without. such information, she
would have invested in it. That is, the :mvestrnent ‘decision is revoked when y; € (—o0, —p).
The larger the 1)1foject NPV given the public report, the less room for th_e‘ signal to improve
production efficiency by a&oiding unprofitable projects. On the other hand, when the project
is negative NPV based on the public report, the entrepreneur, when uninformed, doés not,

“invest. But she invests and earns positive profits if she is informed and the project is expected
to be profitable given both public and private signals. The no-investment decision is reversed
when y; € (—p, +00). The larger the project NPV based on the public report, the more room
for the sigl-ml to improve production efficiency by recovering posterior profitable projects.®
Figure 2.2 shows the value of information as a function of the project NPV based on the
public report.

To understand the second part of Proposition 3, recall that we model the signal as
é‘,,, = ¥; + €. When the total ‘uncerﬁainty in €, is held constant, the larger t.he variance of
7;, the more uncertainty about €, is resolved by the private signal and the more informative
the signal. An increase in o, shifts y;’s probability density functioﬁ towards the tails.
Consequently, more unproﬁtab‘le projects (i.e., projects‘ in the left tail) can be avoided with

the pre-decision information when the prior project NPV is positive, and more profitable

®Remember a larger negative number implies a smaller absolute value.
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Figure 2.2: The Value of Information as a Function of the Project NPV based on the Public

Report when Project is Self-financed (v =0, of; = 1).

projects (i.e., projects in the right tail) can be recovered when the prior project NPV is
negative, which makes acquiring information more attractive. Figure 2.3 shows the relation

between the value of the information and the informativeness (oy;) of the private signal.

Figure 2.3: The Value of Information as a Function of Informativeness (I=oy;) of the Signal
y; when Project is self-financed (y =0, p = 3).

The third result of the propositioﬁ is quite obvious. The higher the probability that the

entrepreneur receives a null signal when she acquires information, the more likely it is that
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she ends up making the same investment decisions as when she does not acquire information.

Therefore, it is less beneficial for her to acquire the information.

2.4 Analysis of Equity-Financing

In this section, ‘assume instead that if the entrepreneur decides to invest, she uses the stock
market to raise all the capital required to finance the investment project . The entrepreneur
offers a fraction « of the firm’s equity to the investors in exchange for §. The investors
can either aécept or reject the offer. Assume that § is the maximum price the investors
are willing to pay. Then the minimum fraction of shares the entrepreneur has to issue is
a = G/d. The investors price the firm based on their informatjon setatt =2, Uy = (ya,m, q),
where m is the entrepreneur’s report (m = y; if the entrepreneur discloses, and m = n if the
enfrepreneur does not disclose the information).” That is, § = E[Z|y., ™, q].

Figure‘ 2.4 shows the sequence of the events and various decisions the entrepreneur makes
during the whole period.

At ¢ = 1, the entrepreneur and the investors receive a public report about the noise
term of the project’s gross payoff (€). Based on the public report and the realization of the
information acquisi_tion cost, the entrepreneur decides whether to spend K to acquire private
information about the remaining uncertainty (€&,).

At t = 2, if the entrepreneur has not acquired the information (na) or she has received

l
- In our model, we assume that the only sources of information for the investors are the public report and
the entrepreneur’s disclosure/investment decisions.
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=0 =1 t=2 t=3
L | J J

Ex ante k ig realiged; E observgs y;or yic’ if she . payoff
y,is available; acquired information;
E decides whether E then decides whether
to acquire to invest and/or disclose.
information.

Figure 2.4: Sequence of Events when the Entrepreneur Raises Equity Capital to Finance the
Project.

a null signal (y?), she chooses between investing (in) and not investing (nz). On the other
hand, if she has'acquired the private information (a) and received an informative signal, she
decides whether to invest and whether fo disclose her private information. She can choose
among three sets of actions: investing and disclosing y; (id), investing but withholding private
information (4w), and not investing (ni).

At the end of the period (t = 3), if the entrepreneur has invested in the project, the
project’s payoff is realized.  Otherwise there is zero payoff.

N

In the following parts, we analyze the sequential game using backward induction.
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2.4.1 The Entrepreneur’s Investment Decision when She is Unin-
formed

Represent the entrepreneuf’s information set at t = 2 as ¥p, where \11‘E = {y;} if she
is informed, U = {y?} if she acquired private information but received a null signal, and
U g = 0 if she has not acquired private information. At ¢ = 2, the entrepreneur is uninformed
when either she has not acquired i-nforme-ution or she has acquired information but received
a null signal. Assume that the entrepreneur is not able to make any disclosure when she is
uninformed. Therefore, when'she isspes equity, the investors obserye no disclosure.
Rational investors know that there are three possibilities when they observe no disclosure
and the entreprenewr’s decision to invest: (1) the equity—issuing entrepreneur is uninformed
because she has not acquired private informatioﬂ, (2) she has acquired i_nformatibn but
received a null signal, (3) she has received an informative signal from her information acqui-
sition but is withholding the informati‘on. The investors impound all theée possibilities‘ into

their valuation of the firm.

Lemma 2.1 Assume that the investors belicve that with probability \°© the entrepreneur has
not acquired infdrmatz’on. Their ex investment, valuation of the firm given no disclosure
(m = n) and the entrepreneur’s decision to invest (q = q) is then represented as follows:

0" = ElElp,m =n,q=q,A]=p+q+y(p, X°)

where
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v’l ”(') /\C) = S U (1 — )\c) v-0+ (1 —'A)‘C) (1 - 7) E [apvq =qm=n, Vg = {yl}]
Yilps NP+ Q=X P+ (1= (T=7) P
_ (=)A= ElEpg=gm=n,Ys={y}]

P= P’r"ob(q:q,nz:n,\IJEz(A)
P2 = PT'Ob(q:.(j’m:n’ \IIE:{y?})
Py = Prob(g=qd,m=n, Up = {y:}).

To illustrate, yi*(p, A) is the weighted average of the investors’ posterior beliefs about
€ 1n ‘the three bpossibilities, and the fi‘rst equality of its expression follows because the in-
vestors’ posterior mean about the noise term given that the entrepréneur is' uninformed
(éither because she has no private information or she has a null signal) is zero.

Assume that the entrepreneur conjéctures that the investors believe with probability A°
she has not a.(;,_qﬁill‘ed information. When the entrepreneur is uninformed, her expectéd payoft

given the public report and the investment decision then is

e 0 (p+ @1~ ) ifg=gq,
U2 (pa /\ 7Q) = R
: 0 if ¢ =0,
where p is the project NPV based on the public report (p = 63+y,, which is ez ante normally
distributed with mean 67 and variance o7, ).
Therefore, the entrepreneur invests and receives a positive expected payoft if and only if

p+g>0and 0™ > 3 When. the investors’ valuation of the firm given the entrepreneur’s
* decision ¢ = ¢ and no disclosure is equal to or less than § (or equivalently, y7(p, A°) < —p),

the entrepreneur does not raise capital if she is uninformed, since she has to give up 100%
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or more of her firm’s equity to obtain §. Without capital she cannot invest in the project

even if her project is positive NPV.

2.4.2 The Entrepreneuf’s Investment /Disclosure Decisions when
She is Informed

Suppose that the éntrepreneur has acquired information and received an informative signal. -
At .t = 2, she can choose from the following three strétegies: investing and disclosing the
infonr.la.tion (id), investing and withholding the information (iw), and nof investing (n1).
Assume that disg]osure is. costless and truthful.® Conditional on A9, vthe public report and
the private signal, the ehtrépreneur’s expected payobff given di’fferent investment/disclosure

decisions 1s:

(P‘F(Y‘i‘yi)(l*Fgm) if g=q and m = y;;
Us(pyyis A @) = (p+G+u) [1 - p+ ci+'yn(qp - AO)] if g=gand m=n;

0 ' ' if g =0.

Denote A0 = X0+ (1—X%) ~, which is the entrepreneur’s conjecture of the investors’ belief
of the probability that she is uninformed. The entrepreneur can withhold her information in
the offering only when §*(p, \* = A%) > @, or alternatively y?(p, \° = \°) > —p. Otherwise,

if she issues equity without any disclosure, she has to offer investors more than 100% of her

8Following the disclosure literature, we assume that while the entrepreneur can withhold information, she
discloses truthfully if she ever reports her private information.
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firm’s shares.”

Define a function T'(p, 7, oy, XO) = pA0+ )\0 f P p-i—JL) d F(y;). It can be préved
“that T'(p, g, ayi; XO) > 0 is a sufficient condition for y* > —p.lo If this condifion holds, the
entrepreneur believes that rational investors will price the firm at a value higher than ¢
.even if she goes out to raise capital without disglosing thé private signal.!! Therefore, if
the, enti'epr.eneur has 1'ecéivecl a signal y; > —p — 7, she aiways invests, but ‘ch_oéses between
disclosing and withholding her privafe '11"11"01‘mation, while if y; < —p — g she does nof investfb
When the entrepreneur decides to invest, her disclosureAstrategi'es are characterized by a
cutoff (Jungv and Kwon 1988).1 On the other hand, if the entrepreneur holds a conjecture
such that T'(p, G, oy, XO) .g 0, if the entrepreneur ever invests, such a decision signals to
the investors that she must be il‘ifOl‘nlecl. When disclosure is costless and the investors ’ar_e
certain that the entrepreneur is privately informed, the entrepreneur fully discloses her signal
és long as she decides to invest. ‘Consequently, .the entfepreneur invests and discloses for
| all signals above' —p and not invest chervﬁse.
The following proposition characterizes the entrepreneur’s inveétment/disclosure deci-

sions:

9Recall the fraction of shares is @ = —({T If 6" < @, then a > 1.

10pjease refer to the Appendix for the proof. o

YThe investors can threaten to believe that the entLeprenem is hiding a very bad signal - when she invests
but does not disclose and therefore oﬁer a price lower than §. However, such threat is not credible in this case,
. since if the investors hold a belief A¢ such that T(p, q,ayl,/\o) > 0 and if they are rational,-their posterior
mean of the firm value given ¢ = § and m = n is higher than §.

12Since the [raction of shares the entrepreneur has to offer in exchange for G is decreasing in y; if she invests
and discloses, and the fraction of share offered is independent of y; if she invests but does not disclose, there
niust exist a lower bound of y; such that she discloses if her signal is above the cutoff and withhold information
otlluww(, .

MThis is the standard ‘umcwellm0 result when disclosure is truthful and costless and the recipients are

certain that the disclosing party is informed (see, e.g., Grossman 1981).
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Proposition 2.4 Given the public report and the entrepreneur’s conjecture X0, if T(p,q, oy, ):0) >

0, there exists.a cutoff yf(p, /\AO) such that

uo= 9 - ' (2.1)
! 4
a-%) [ ydrw)
Y = =N | ©(2.2)
o4 -3 [ dFw)
—pP—q

The entrepreneur invests and discloses the private signal if y; € [yf(p, ):0),—%-00), she
invests but withholds the information if v; € (=p — @, y! (p, ):0)), and she does not invest if
she has a signal eq;u,a,l or worse than —p — q.

If T(p,q, 04, ):0) < 0, the entrepreneur invests and discloses if her signal is above —p,

and does not invest if she has received a worse signal.

Partial | ]
Disclosure . R . . yi
o ni -p-q iw Y, id
Full ]
Disclosure . . C yi
ni P id :

ni: not invest;
iw; invest and withhold info;
id: invest and disclose.

Figure.2.5: Investment/Disclosure Decisions given the Public Report and an Informative
Private Signal

In the later analysis, the above two scenarios are referred to as “Partial Disclosure” and
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“Full Disclosure” respectively (Figure 2.5). Let us analyze these two cases separately.

.In the Partial Disclosure case, since T(p, cf, Tyis ):0) > 0, the entrepreneur believes that
1'aﬁtional investors wiﬂ price the firm at a value higher' than g given no disclosure and the
investment cieéision g = q. Therefore, if she withholds the information, she is; still able to raise
capital to implement the project. When y; € (—p—4, y;[ (p, ):0)), the entrepreneur is better off
investing but hiding the private signal than investing and disclosing. To see this, when the
investors are unsure about whether the entrepreneur is inforfned, the en’grepreneur’s expected
payoff if investing and withholding the privaté information is (p+g+y;) (1— ﬂ{i‘l—+—y?), which is
larger than her expected payoff from investing and disclosing, (p-+g+y:) (1 ——:m) = p—f—y;. '
When she 1‘ecéives a better Si.gnal. than the disclosure cutoff, it is optimal for the entrepreneur
\to invest and disclose the information. If the enfrepreneur receives a signal below —p — ¢,
investing in the project gener.a.tes a negative expected payoff and fherefore she does not

invest.

The disclosure cutoft yg is a function of p and \° (or function of y, and A°). The following

lemma. describes its properties.

Lemma 2.2 The disclosure cutoff y;r(ya, /\9) in the Pdrtz’al Disclosure case has the following.
p%opev*ties:

()9l <0;

(i) 2% > 0;

. i
(i) 32 < 0.

The first two comparative statistics are consistent with the results in Jung and Kwon
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(1988) (Proposition 1 and 2).1 Firét, the disclosure cutoff is no greater than the prior mean
(0 in our model). Second, when the ént1*epreneur conjectures that the investors Believe there
is a high probability that she is uninformed, it is optimal for her to hide more information.

Lét us" then explain why the disclosure étltoff is non—increasing in the vpublic report Y.
If the entrepreneur conjéctures that the investors believe she has not acquired information
(A% = 1), it must be true that y*(p, A\® = 1) = 0. The entrepreneur discloses signals above 0
and the disclosure cufoff does not vary with respect to yg. 'If A0 £ 1, first holding y;r constant,
an '1‘1101'ea.se in y, will lead to a higher probability of non-disclosure i}n the equity offering.
That is, the denominator of the expression of y? increases. At the same timg, given m =n
and ¢ = §, the investors’ posterior mean of the entrei)reneur’s private signal withheld (the
numerator) is lower. This is because the non-disclosure region extends downward to include
mMore WOrse signals‘. The overall eﬂ'ec‘p is an decrease in yi. Since yf =y, yj must also
decrease to maintain the equality. In’sum, a less optimigtic public report. will drive down
the investors’ posteri(‘)‘r belief ;" and élso gf . Therefore, the entrepreneur is now induced to
disclose more unfavorable signals.

In the Full Disclosure case, the entrepreneur is unable to raise the capital if she does not

- disclose her private information. Therefore, as long as the posterior project NPV based on

both the public and private signals is positive (p + y; > 0), the entrepreneur always invests

14 An important difference between our model and that of Jung and Kwon is that they assume the prob-
ability that the entrepreneur is uninformed is exogenous, while in our model A\° and A¢ are endogencusly
determined. : . :

15When the entrepreneur makes the investment and disclosure decisions, she bases her actions on her
conjecture of the investors’ beliefs of the probability that she has not acquired private information. In
Llée rational expectations equilibria, such conjectures are consistent with the investors’ actual beliefs, i.e.,
AT = AC




and discloses her private signal and also invest in the project.

2.4.3 The Entrepreneur’s Information Acquisition Decision

At t = 1, in anticipation of the subsequent investment and disclosure decisions, the entre-

yreneur’s expected payoff from not acquiring private information is:
! 1 pay I

. (p+q) [1- - qn ~— | Partial Disclosure
U(p, \0) = p+a+y(p, A%

0 Full Disclosure

If the entreprencur acquires information, her expected payoff is characterized as follows.

In the Partial Disclosure case:

) ' g i (p,X0) ,
Ui Rn) = 2 (D) (- ——L—) k= ([ erarw
p+a+y(p, A% —p—q
_ 00
q
Cp— A>dF@n+/  (p+y) d Fy) -«
p+aq+yp, AY) yl (p,X0)

where yf and yi* are determined by Equations 2.1 and 2.2.

In the Full Disclosure case:

+00

Uﬂnﬂm»=u—v>/ (0+u) d Fly) —n

., —I)

Assume that with probability A the entrepreneur does not acquire private information.
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‘A rational expectations equilibrium is characterized by the following equations:

Ui(p, A%, k) = Up(p,X) if x=x - (23)
1-X = S(k') = Prob( < K1) (2.4)
A= A=) | | (2.5)

1n' the equilibrium, the entrepreneur acquires private information if, and only»if, the
~ associated incremental benefit exceeds the acquisition cost. She is indifferent between ac-
quiring and not acquiring the pre-decision signal if the realized valile of k equals the cutoff
(Equ\ation 2.3), and does not purchase information if x is higher than the cutoff. There-
fore the equilibrium probability that the entrepreneur has acquired information eduals Sty
(Equa’cion 2.4). Finally, illllequilibrium the investors’ and the entrepreneur’s conjectures are
self-fulfilling (Equation 2.5).
The following proposition describe_s the‘ entrepreneur’s information acquisition decisions

in the rational expectations equilibrium."®

Proposition 2.5 The entrepreneur acquires private information if the infoMation acquisi-

YEquating UL (p, A0, k) and UT(p, XO) and applying integration by parts yields the expression for .
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tion cost k is below a cutoff xt(p), which is defined by:

1-7) [fyf* O (o gty (1 - ) d F(y)

=pP—q
£ (p) = + /\0) (p+v:) d Flyi) — (p+ Q) gw Partial Disclosure
1-7 ff,,"" (p+w)d Fly) Full Disclosure

where 8™ = p + G + v (p, )\O) yl and y? are determined by Bquation 2.1 and 2.2, and \s
satisfy Equations 2.8, 2.4 and 2.5. .

She does not acquire information if the cost is equal or above the cutoff.

Recall that the critical condition which distinguishes the Partial Disclosure case and the
Full Disclosure case is whether T(p, g, oyi, A0) > 0 where X% = A° + (1 — A%)y. Since the
equilibrium A% is determined in Equations. 2.3, 2.4 and 2.5, it is a function of exogenous

parameters p, g, and . In the following sections we rewrite the condition T'(p, q, oy, /\AO) as

T(p) (77 Oyi, f)/)

2.5 Efficiency Analysis

2.5.1 After the Release of Public’Rep.ort and Before the Entre-
preneur Makes any Decisions (t = 1)

The efficiency analysis in this subsection is for ¢ = 1, i.e., the time point after the public
report is observed and before the entrepreneur makes any decisions. The previous sections

examine the entrepreneur’s information acquisition and subsequent investment and disclosure
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decisions. Even though we cannot explicitly solve for the equilibrium information acquisition
cutoff kf, we are able to compare it with the first-best cutoff k*, as shown in the following
lemma.

Lemma 2.3 k' > «* ifp> 0, and ks = x* if p < 0.

~

The comparisons of both the information acquisition and the investment decisions in the

self-financing and the equity-financing are summarized below.

Propos'ition 2.6 Given a public reporty,, there are three possible scenarios: (1) in economies
with parameters satisfying p > 0 and T(p, q, 0yi,7y) > 0, the entrepreneur overinvests in both
information acquisition and investment projects when she issues equity to finance the project;
(2) if the economic parameters are such that p > 0 and T(p, G, 0y,7v) < 0, the entrepreneur
overinvests in information acquisition but underinvests in projects, and; (8) if p < 0, the

entrepreneur’s information acquisition and investment decisions are efficient.

Let us explore the implications of the above proposition in more details.
(1) P> O.and T(p, G, oy, v) >0

When the entrepreneur 1;aises equity capital to finance the project, her expected utility
at ¢ = 1 (after receiving the public report but before making information acquisition and

investment decisions) is:'

(e

Uialp) = / Usialo) d S()+ | " UZA(P) 4 S()

K

1"We use “sf” to denote self-financing and “ef” to denote “equity-financing”.
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where Ug; | (p, &) and U} (p) are defined in Section 2.4.3.

If the entrepreneur self-finances the projects, her expected utility at ¢ = 1 is

geel

Uia) = [ Ualoi) dSte)+ [ UZ0) d 500

where U¢; | (p, k) and UgF, (p) are defined in Section 2.3.
Before comparing the two above expressions; we first compare the social welfare in these
two contexts. When the entrepreneur self-finances the project, the social welfare at ¢ =1

equals her own expected payoft:

*

U0 =Usgalr) = [ o+ =) [ (p+ ) d P = o] d S0+ [ = S0

/0 -p

While when she has to raise capital to finance the project, the social welfare becomes:
st +00

USa®) = [ b+ =) [ ) d Pl sl 4 S()+p L (1)
0 —-p—q

It follows that!8

Ly = U3,1(P)"U£‘,1(P)

= /K (k= K")d S(k) — /O,i [(1=7) /:p_ '(pv+ yi) d F(y;)] d S(k) | (2.6)

p—q

18Pyoof is included in the Appendix.
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‘Notice the first term represents the efficiency loss due to the entrépreneuf’s excessive in-
formation acquisition under equity-financing. Such overinve'stment occurs when the realized
information cost is higher than the efficient information acquisition cutoff * but lower than
! | In this case the entrepreneur overinvests in acquiring the pri\}até signal since the cost
paid (k) exceeds the additional information’s productive value (which equals £*).

Here is the intuition for .this overinvestment result. The ventrepreneur overinvests in
information when she has-to raise equity capital because her shares will be undervalued if
she does not have information to disclose. To see this, recall that the investors’ valuation of
the firm given m =n and ¢ = ¢ ié M=p+q+y< pv—i— g.1o

The second term represents another type of inefficiency associated'with equity-financing.
When the entrepreneur issues e;quity capital, her investment decisions are also inefficient
since she invests in unprofitable projects.

The following analysis reveals why the entrepreneur overinvests in negati\-/e NPV projects.
When s < k!, if the entrepreneur employs equity-financing, she invests for signals € (—p —
g, —p) since she can take advantage of the investors’ overvaluation of her ﬁrm.’s shares.
To sée this, when the investors are unsure about whether the entrepreneur is informed,
the entreprenew’s expected payoft if investing and withholding the private information is
(p+q+y) (1- m) > (p+q+y) (1- I—);F—%—y:) = p+1y; > 0. Therefore the entrepreneur

can earn positive profits by withholding information and investing in unprofitable projects.

t - .
YFrom Lemma 2, we know y? < 0 and -(‘3—%('7 > 0. The equilibrium A° is less than 1, since \° = 1 — S(x)

(Equations 2.4 and 2.5) and x! is positive (Proposition 5). Also y™ achieves its maximum when X0 =1,
Then it must be true that the equilibrium disclosure cutoff y:r is negative.
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Equity-financing

ni

Yi

N
U/

iw
]
/!b\ v
Self-financing

i:invest;

ni: not invest;

iw:invest and withhold info;
id: invest and disclose.

Figure 2.6: The Entrepreneur’s Investment Decisions after She has Acquired Information
and Received an Informative Signal (p > 0, T'(p, g, 04i,v) > 0).

Does the entrepreneur gain from such investment strategy? The answer is No. Remember
that in a rational expectations equilibrium, the investors are price-protected and on average
break even.?® It is true that the investors overpay for the shares when the entrepreneur
issues equity to raise capital while withholding bad information. On the other hand, they
pay less than the firm’s intrinsic value when the entrepreneur is uninformed and not able
to disclose either because she has not acquired information or she has acquired information
but received an uninformative signal (6" = p+ §+ ¥ < p+ G). On the whole, the investors
break even.

Since the investors are price-protected, it is the eﬁtrepreneur who ultimately bears the

losses incurred by her inefficient information acquisition and investment decisions. That is,

Uesa(p) = UeSf,l(p) < U.;Sf,l(p) = Uss (p)

20For the proof, please refer to the Appendix.
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In sum, the entrepreneur “shoots herself in the foot” in her attempt to exploit the in-
vestors and is worse off when she issues equity rather than self-financing the project.
(2) p>0and T(p,q,0y,7) <0

Under these conditions, after the entrepreneur obs‘erves the realization of the information
acquisition cutoff &, if K < x*, she acquires private information under Both types of financing.
If she has received’an inforlﬁative signal, the entrepreneur’s investment strategies is the samé
irrespective of the financing methods, i.:e-., investiné; if the private signal is above —p and not
investing otherwise. But this is not true if she has received an uninformative signal. In the
self-financing case, she still invests .in the p?oject since the posterior NPV remains positive.
However, if she relies on outside capital, she is unable to raise the capital required to carry
out the project and therefore has ’éo forgo the positive NPV project.

If k* < k < &', she acquires priv‘ate information when using equity-financing, but does
not acquire information if she self-finances th.e project. If & > &1, the entrepreneur does notl
acquire information under either financing method.

As before, we compare the social welfare at t = 1 instead of‘ directly comparing the
entrepreneur’s expected payoffs. When the entrepreneur self-finances the project, the social

-~ welfare at ¢t = 1 equals her own expected pziyoff at t =.-1:_

*

Tap+ (1) /

-P

K

US, (p) = Ussa(p) = /

0

oo

(p+ i) d Fly:) — 6] d S(x) +p[l = S(k7)]
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While when she raises capital to finarice the project, the social welfare becomes:

usa) = [ =+ [ " ot v) d Fw) ~ 5] d S(s)

p

It follows that

L= US ) - U5 = [ (x= k) d S +pbS)+1= 560 @7

Again the first term represents the inefficiency due to overinvestment.in information acquisi-
tion in the equity-financing. The second term is the expected loss from underinyestment due .
o the entrepreneur’s inability to disclose when she is uninformed, where p is the NPV she
has to forgo, and [yS(k) +1 — S(x1)] is the equilii)rium probability that she is uninformed.
When the entrepreneur cannot disclose either because éhe has not acquired the private signal
or she has acquired information but received. a null signal, §he is not able to invest and her
expected payoff is zero. This is because v_vhen p>0and T(p,q,04,7) < O,. the investors are
only willing to offer a‘ price less than @, if the entrepreneur tries to raise capital but does not
disclose any information. Thgrefore, the entrepreneur is unable to 'implem'ent the profitable
NPV project.i In cases when the loss from giving up proﬁtable project is smaller than the
acquisition cost of the private signal,‘the eritrebreneur chooses to not acquire the informa-
ticm, and bear the loss from abandoning her project. In other cases when the entrepreneur
does acquire prjvate information, if‘ she unfortunately receives an uninformative signal,.even

though she wants to convince the investors that she has a positive NPV project, she simply
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has no means to c_onlvey thaf information.
(3)p<0

In this case, the entrepreneur’s information acquisition and investment strategies are
the same no matter what kind of financing methods she employs. Therefore ez ante, the

entrepreneur enjoys the same expected payoffs in both contexts.

2.5.2 Before the Release of Public Report (¢t = 0)

Let us move further backward to ¢ = 0. The ez ante expected payofts of the entrepreneur

under the self-financing and the equity-financing are

Uo = / " Ulpa(olye)) d Flya),

o0

and

Ugo = | Veslplun) d Flw),

oo
respectively.

Using the previous results, we can compute the difference as,

Usf,o — Uef,O = / Ly dF(ya,) +/ Lo dF(ya) <0
Y} Y2

\vhere Y;} = {ya. : 6@‘*‘90 > O; T(yﬂ.: 9) q; in) 7) > O}: Ya2 = {ya : 9@"‘% > 07T(yaa 9) Q; ina 7) §
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0}, and Ly and L, are defined in Equations 2.6 and 2.7, respectively.

The ez ante (t = 0) welfare analysis is summarized in the following proposition.

Proposition 2.7 Ex ante (before observing y,, making information acquisition and invest-
ment decisions), the entrepreneur 13 worse off if she issues equity to finance the investment
preject rather than using self-owned capz'ta@. The equz‘.ty—ﬁnancing is associated with three
petential effictency losses. First, her information acquisition deeision can be inefficient. She
might overinvest in searching for priwate productivity information. Secondly, when the entre-
preneur is uninformed and unable to disclose, sometimes she has to forgo profitable projects
due to the severe underpricing by the investors. Thirdly, when the entrepreneur is informed,

she might invest in negative NPV projects.

2.6 Conclusion

In this chapter we develop a new-equity disclosure model to investigate the interaction be-
fween equity-issuing firms’ information acquisition/disclosure decisions and their investment
activities. By introducing the possibility that the investors are unsure whether the entre-
preneur is informed, we obtain interesting results regarding several inefﬁci‘encies that could
arise when the firm raises equity capital to finance the projects.

As a benchmark case,. x\'/henithe entrepreneur self-finances the project, she is better eff
by a‘cquiring additional private information_ as long as the value of pre—decision information
exceeds the information acquisition cost. In addition, the entrepreneur invests only if the

project has a posterior positive NPV based on her information set.
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When the entrepreneur issues equity in the stock market, she potentially incurs three
efficiency losses. She could excessively invest in information when the project NPV based on
the publich report is positive. Even.though she is ez ante better off by precommitting to not
acquiring private information when the acquisition cost is eqﬁal or above the efficient cutoff,
ex post the entrepreneur has unavoidable incentives to aqquire privater information. This is
because if she does not acquire information, she is unable to make disclosures at the time
~ of equity issuance and her firm’s shares are undervalued. If the information acquisition cost
is smaller than the sum of productive value of the information and the expected mispricing
resulting from the inability to disclose, ez post shg purchases the private information.

J\/[oreover, the entrepreneur’é investment decisions can be inefficient. When the entrepre-
neur receives an informative private signal, under certain circumstances she overinvests in
unprofitable projects in her att.empt to take advantage of the in\;estoré’ overvaluation. On
the other hand, when she is uninformed, she might have to give up profitable projects due
to her inability to correct the investors’ underpricing.

These inefficient investment/disclosure decisions eventually make the entrepreneur worse

off, because in the rational expectations equilibrium the investors on average break even and

it is the entrepreneur herself who bears all the efficiency losses.
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Chapter 3

Comparison of Three Disclosure

Regimes

3.1 Introduction

Chapter 2 develops a new equity model to examine the interaction between firms’ infor-
mation acquisition/disclosure choices and their investment decisions. In that model, the
equity-issuing entrepreneur/manager is assumed to voluntarily choose whether to disclosé
a forward-looking signal that she privately observes. In practice, 'however-) equity-issuing
firms and their underwriters’ disclosure pfactices are often subject to securities laws and
regulation. For example, countries such as Singapore, Malaysia, and Greece require their
firms to disclose'an earnings forecast when they go public. On the other hand, in the United

States, equity-issuing firms are extremely cautious with their disclosures of prospective in-
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formation, since a misstei) could violate the so-called “Quiet Period” regulatién and lead
regulators to impose a delay on their offerings.!

This chapter extends the new equity disclosure model developed in the previous chapter
to analyze the impact of different disclosure regimes on F:brporate decision-making during
initial publ;c offerings (IPOs).? Speciﬁcalli it investigates how disclosure rules affectv firms’
incentives to acquire forward-looking information, their disclosure practices and investment
strategies. The disclosure regimes examined are Non—Disc‘losuye, Voluntary, and Mandatory
Disclosure.

The analysis yields a number of insights. It shows that a Non-Disclosure Regimé for
management forecasts, as is found in the US, can impair firms’ ability to reduce information
asymmetry through disclosure. By depriving firms of the opportunity to convey private infor-
mation to investors, such a policy results in underyaluatioh of firms with proﬁtablé projects
and overvaluation of firms without such projects. Misvaluation also alters the conditions un-

der which firms make their investment decisions. In particular, investors’ overvaluation can

give firms incentives to invest in negative NPV projects. Furthermore, a non-disclosure rule

'Lang and Lundholm (2002) analyze several types of costs associated with a forced delay in the offering.
First, the issuing firms have to postpone the investment plan. Second, the issuers have to incur additional
costs to revise and refile the prospectus. Third, a delay might be interpreted negatively and reduce the
proceeds from the offering. '

2The insights generated by our model should also apply to seasoned equity offerings, and any other asset
sales setting that involves productive decisions. We focus on IPOs mainly because the legal environment
for SEOs is more complicated. For example, in the US, on one hand, SEO firms must not breach the gun
jumping prohibition. On the other hand, they must also maintain their normal disclosures mandated by
the 1934 Securities Exchange Act. That is, they should continue to send out periodic financial reports and
malke press releases with respect to firms’ business and financial development etc. (Lang and Lundholm
2000). In addition, there is usually a much larger total mix of 1nformat10n around SEOs, such as previous
press releases especially previous management forecasts, analysts’ repox ts, etc. The incremental information
content of management forecasts is likely to be smaller.
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reduces equity-issuing firms’ incentives to acquire valuable productive information. However,
the other two disclosui'e‘regimés aléo'induce distortions. Both overinvestmen£ and undefi-n—
vestment can occur under the Voluntary Disclosure Regime. Iﬁ addition, with the discretion
. to disclose, firms tend to a,cquir‘e too much information so that they can strategically use it
“in the later offerings. The Mandatory Disclosure Regime has the highest price efficiency, but
it also imposes burden on firms to produce ‘information to meet the disclosure requirement.
Finally, a welfare a.nal&sis shows. that each of the three disclosﬁre regimes can emerge as.the
socially optimal regime under some conditions.

The chai)ter is organized as follows. Sectioﬂ 3.2 discusses the regulatqry "re.quirements
and disclovsure‘practices of forward-looking infor'matiqn around equity offerings inA the United
Sfateé, and also defines the three disclosure regimes. The'baéic settings -of ‘the model and -
the major assumptions are introduced in Section 3.3. Section 3.4 first brieﬂy analyzes the
entrepreneur’s information acquisition and investment decisions when she has ample internal
capital to finance the project as a benchmark case,. énd then exami.nes the entrepreneur’s
decisions under each of the three regimes. Section 3.5 compares the ez ante efficiencies of
different displosu1'e regimes and explains the 'policy implications of the results. The last

section concludes the paper with a discussion of several key assumptions and limitations of

the model, and provides suggestions for future research. -




3.2 Institutional Background

In the United States, an equity-issuing firm and its underwriters are prohibited from making
certain types of marketing efforts during a “quiet period” that roughly starts from the issuing
firm’s first meeting with the underwriters until 40 calendar days after the IPO..3 Specifically,
Section 5(c) of the 1933 Securities Act, entitled “Necessity of filing registration statement”,
prohibits any “offer to sell” a new security prior to filing a registration statement with the
SEC. Violation of 5(c) is usually called “gun jumping”.? The major basis of this regulation is
to preclude issuers and their underwriters from hyping the stock and to encourage investors
to consider the full disclosures contained within the prospectus and registration statement
(Coffin 2002). In addition to Section 5(c), the SEC also provides some guidelines on informa-
tion releases during the equity offerings. In particular, Release No. 5180 advises that issuers
should maintain their normal and routine communications such as advertising products and
services. However, they should avoid “l1. Issuance of forecasts, projections, or pre->
dictions relating but nbt limited to revenues, income, or earnings per share. 2.
Publishing opinions concerning values” by means other than a statuary prospectus.

Even .though no forecasts are allowed outside the prospectus, firms can still legitimately

3In July 2002, the quiet period was extended from 25 to 40 calendar days after the IPO.

4The following incident highlights the SEC’s strict enforcement on inappropriate or suspicious disclosure
practices in the “quiet period”. Salesforce.com, a customer relationship management software vendor, delayed .
its IPO due to an interview of its CEQ with the New York Times just prior to its planned ITPO. The interview
was published on May 9, 2004. Eleven days later, a Wall Street Journal article reported that Salesforce would -
delay its IPO due to its potential violation of the “quiet period” regulation (Bank 2004). As a matter of
fact, in the New York Times interview, the Salesforce CEO sidestepped questions relating to the pending
PO, citing the restrictions from the SEC (Rivlin 2004). However, because the article was high-profile
and published within two weeks of the company’s IPO date, the SEC and Salesforce “reached a mutual
agreement” to delay the offering.
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disclose such information in their SEC filings. However, a styllized fact about US IPOs is that
forecasts are virtually non-existent in the prospectuses.® One frequently cited reason for this
phenomenon is US’s highly litigious environment. That is, if a firm included a forecast in
its prospectus and ultimately failed to meet the target after the IPO, there would be a high
risk of litig,'a’ci.on6 In a.ddition, disclosure of forward-looking information from IPO firms
is excluded from the “Safe Harbor” protection introduced by the 1995 Private Securities
Litigation Reform Act (PSLRA).” Finally, even though firms must provide sufficient and
n'lea,nin.gful disclosure of their risk factors, they have no obligation to make forecasts or
projections on future events, including their likely performance.® This shields firms that
withhold private forward-looking information against potential charges of misrepresentation.?

A most recent move by the SEC revealed the pblicymakers’ concern with the insuffi-
cient communi@tion in the equity offerings caused by the “quiet period” regulation. In its

November 3, 2004’s Release 33-8501 on Securities Offering Reform, the SEC proposed to

5The IPO prospectus often contains some forward-locking information, mainly in the discussion of risk
factors and/or the Management’s Discussion and Analysis (MD&A) section. However, almost all of them
are qualitative “soft information” or vague statements, such as “We anticipate sales and marketing expenses
will increase in dollar amount and may increase as a percentage of net revenues in 2004 and future periods”.
See, for example, Google Inc.’s 2004 IPO Prospectus.

6 Another possible reason is that, given the scarcity of forecasts or projections in the IPO prospectus in
the US, it can be imprudent for an IPO firm to include a forecast to expose itself to the potential risk of
becoming a conspicuous target in the securities litigations. '

"The 1995 Act created a statutory safe harbor that applies to both written and oral forward-looking
statements. Under this provision, a defendant is not liable with respect to any forward-looking statement
if it is identified as forward-looking and is accompanied by “meaningful” cautionary language identifying
the factors that could cause actual results to differ. However, this safe harbor does not apply to certain
forward-looking statements such as those “made in connection with an initial public offering” (Section 27A
of the 1993 Securities Act). .

8See the September 1996’s Corporate and Securities Litigation Bulletin of Hale and Dorr LLP,
http://www haledorr.com/publications/pub_detail.aspx?ID=251&type=5545.

9Misrepresentation in the equity offering settings is defined as the registration statement containing an
untrue statement of a material fact or omitting to state a material fact required to be stated or necessary to
make the statement not misleading. See Section 11{a) of the 1933 Securities Act.
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eliminate “unnecessary and outmoded restrictions on offerings” and “provide more timely
investment information to investors”.'® The SEC proposed to.provide a safe harbor from the
© gun-jumping provisions for the release of forward-looking statements from reporting issuers
(i.e., firms that file reports pursuant to the 1934 Securities Exchange Act), as long as they
regularly disseminate such information prior to the offerings. However, the SEC is not plan-
ning to extend this safe harbor to non-reporting issuers (usually IPO firms) “because of the
lack of such information or history for these issuers in the marketplace”, and the potential
abuse of the safe harbor to inflate the market prices.

~To summarize, iﬁ the United States, IPO firms’ disclosure of forward-looking iﬁformation
is constrained by the quiet period regulation, and is vulnerable to shareholder litigation
due to the lack of safe harbor pr‘otection for IPO’vforecasts. The overall time between the
beginning of an issuing firm’s preparation of the registration statement and the closing of
its IPO could easily exceed six months, and is rarely less than three months.'! Given the
usually limited alternative public information around an IPO and the considerable lenéth
of the quiet period, the disclosure regulation and the legal énvironment could significantly
affect the information mix available to investors. As a matter of fact, in the United States,
investors (especially small investors)» have very limited access to numerical forward-looking

12

information from IPO firms and their affiliated analysts.'* We characterize such a legal

environment that inhibits [PO forecasts as a “Non-Disclosure Regime”.

0The full text of this release is available on the SEC’s official web site:
http://www.sec.gov/rules/proposed/33-8501 .htm.
1Gee, for example, http://www.boselaw.com/biz_faq.shtml.
. 12Tt is alleged that the issuing firms could privately disclose information such as management fmecasts to
selected institutional investors during closed-door meetings (see, e.g., Hennessey and Plitch 2004).
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On the other hand, IPO firms in the UK, Canada, Australia, and other British Common-
wealth countries in the Asia-Pacific region, can voluntarily choose whether to issue forecasts
in the prospectus, while the inclusion of forecasts in the IPO pr;)spectus is mandatory in
countries such as Greece, Singapore and Malaysia- (How and Yeo 2000; Bilson et al 2003;
Gounopoulos 2002). We refer to these two types of disclosure'environments as “Voluntary

Disclosure Regime” and “Mandatory Disclosure Regime” respectively.
g y ] ,

3.3 The Model Setting.

To explore the impact of different disclosure regimes on firms’ real decisions, we use a mod-
ified version of the simple one-period New Equity disclosure model developed in Chapter 2.
Assume ‘tha.t there is a risk-neutral entrepreneurvwho considers issuing equity to finance a
new project. The entrepreneur has one existing asset, which generates a terminal cash flow
@, which is normally distributed with mean % and variance ¢2.'* The new project requires an
investment of § and generates a gross payoff Z = (1 + )7 + €, where 0 is the net unit rate of
expected return (a constant), and € is the noise term. Assume that € ié normally distfibuted,
with mean 0 and variance o2. Both 6 and § are assumed to be common knowledge.

Prior to the investment decision, the entrepreneur has an opportunity to acquire a sign@l
about the new project at a cost of x. If she pays k, she ‘will receive a signal y;, which
is represented as € = g; + i, where g; ~ N(0,0?) and 7; is independent of g;. We can

interpret this as the signal y; resolving part of the uncertainty in é. In addition, under such

- BTor a summary of the notation used in this chapter, please refer to Appendix A.
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a representation, the realized value of g; is also the entrepreneur’s posterior mean about the
noise in the project’s return, i.e., E[é|y; = ) = yi.. The information acquisition cost, &, is
_assumed to be a random variable ez ante and has a cumulative distribution function of S(x).
The entrepreneur observes the realized value of x before mdking the information acquisition
decision.

If the-entrepreneur decides to invest in the projecf, she issues equity and offer the in-
vestors a fraction of her firm’s shares in exchange for §. During the equity offering, thé
entrepreneur is required to disclose her firm’s previous years’ operating results. Assume
that the entrepreneur observes these historical ﬁnahciai results fliom the firm’s accounting
system.'® The historical information is ‘repre‘sented asAa signal yh- which is informative about
@. Specifically, 4@ = %, + v}, where 3, ~ N(%,0}) and v, is indep‘endent of . It follpws
that y, is the entrepreneur’s pos£erior’mean ‘with respect to the return of the asset-in-place,
e, Elalyn = yn) = ya. To simp{lify, assume that cov(yn, i) = 0, cov(@, i) = 0,. and
cou(T, yn) = 0. That is, the two signals are uncorrelated in addmon the historical account-
ing information is informative only about tﬁe return of the old asset, while the private signal.
“to be acquired is informative only abou£ the future cash flows of the new investment project. 15
Under these assumptions, we have F[élyn] = 0 and E[t + Z|yn, vi] = E[G|ys) + E[Z|y:]. Fur-
~ ther, to focus on the acquisition of the productive inforrﬁation about the new pr'oject; we.

assume that the entrepreneur does not acquire or have any private information about the

MThe setup cost of the accounting system is sunk and therefore y, can be regarded as a signal with which
the entrepreneur is exogenously endowed.

5 These three assumptions do not imply that the returns of the asset- m—place and the new project are
uncorrelated. To see this, cov(@, &) = cov(yn + Vi, ¥; + ¥;), which can be nonzero even if cov(yn, y:) = 0.
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future return of the asset-in-place other than y,.

=0 = | =2 ' t=3
| I l : |
Ex ante * E receives yh; * Eobservesy, if she acquired - Payoffs are
s kisrealized and observed information,; realized
by E; . » E decides whether to invest in
* E decides whether to the project;
acquirey.. * IfE decides to invest, she w1ll
issue equity;

= In the offering, E must disclose
y,, but she may or may not
disclose y,

Information Sets:

E observes:

¢ kandy, prior to the mformatlon acquisition at t—]

s following a decision to acquire information -- the value of the signal y, prior to the
investment decision at t=2.

Investors observe:

* E’sinvestment decision (q), a signal about the existing asset (y, ), and a signal about
the new project (y, ) if E discloses y..

Figure 3.1: Sequence of Events.

The sequAence of the events and various decisions the entrepreneur makes during the whole
period ére summarized in Figure 3.1. Specifically, at t= 1, the entrepbreneur observes the
historical information about the old asset, y,. She also observes the realized value of the
information cbst, . Based on k, she then decides whether to acquire private information

about the new project. At t = 2, if the entrepreneur has acquired information, she observes
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a private signal y; about the project. Based on her information set, she decides whether to
invest. If she decides to invest, she issues equity to the public with a prospectus which con-
tains previous years’ financial results and possibly her private signal about the new project.

At t = 3, the payoffs are realized.

3.4 The Entrepreneur’s Information Acqui'sition and

Investment Decisions

3.4.1 The Benchmark Case

We first briefly examine the case in which the éntrepreneur self-finances the project. The
entrepreneur’s decisions are analyzed using backward induction.

In this benchmark case, the only decision that the entreﬁreneur makes at t = 2 is whether
to invest in the project. Let ¢ € {0, ¢} represent her investment decision.

At ¢t = 2, if the entrepreneur has not acquired information about the project, she is
informed with only one signal, yj,. Her expected payoff is Us(y,) = E[i + &|yn, ¢ =7 — 7 =
v + 03 if she investé (g = @), and Us(ys) = y» if she does not invest (¢ = 0).'® Therefore,
she invests if 8 > 0 and does not invest otherwise.

- If the entrepreneur acquired private information.about the new project at ¢ = 1, she

is informed with both g, and y; at ¢ = 2. Given these two signals, her expected payoff is

16For expositional ease, throughout the paper, mathematical expressions are represented only as a function
of a few key parameters. For example, in addition to y., U2(-) is also a function of two other parameters g
and 6. However, only v, is made explicit in the expression since it is a key parameter on which we want to
focus.
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Us(yn, vi) = E[it + Zlyn, v, ¢ = §] — @ = yn + 07 + y; if she invests, and y; if she does not
invest. Therefore, she invests if 87 + y; > 0 and does not invest otherwise.

At t =1 the entrepreneur decides whether to acquiré y; in anticipation of the subsequent
investment décisions. Represent the entrepreneur’s information acquisition decision at ¢ = 1
as a function of the realized acquisition cost, a : K — {0,1}. That is, the information
acquisition strategy maps from the acquisition cost into a choice of either acquiring private
information (a = 1) or not acquiring (a = 0). The entrepreneur expects that acquiring
inforn'lation generates an ‘expect_ed payoff of Uy (yp,a = 1,k) = yh+f_+02_° (0G+y:) d Fy;) —k,
where F(y;) is the cumulative distribution function of y;. Her expected payoffs from not
acquiring information is Uy(yn,a = 0) = y, + Maz{0,6G}. Denote the prior méan of the
NPV of the new project as s, i.e., s = E[z|¢ = §] — § = 3. The entrepreneur’s information

acquisition and investment decisions are characterized in the following proposition.”

Proposition 3.1 When the entrepreneur can self-finance the investment project, she decides
whether to acquire information about the new investment project by comparing the realized

value of & with a cutoff k*(s). The cutoff is represented by

Jol=(s+w) d F(y) ifs>0,

[ +y) dF(y)  ifs<0.

§

K (s) =

At t =1, the entrepreneur acquires y; if k < k*(s), and does not acquire otherwise.

At t = 2, if the entrepreneur is informed with y;, she invests if, and only if, s+ y; > 0.

""Tor a more detailed analysis, please refer to Chapter 2.
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If the entrepreneur is uninformed about the project, she invests if, and only if, s > 0.

In the following analysis, we analyze the entrepreneur’s decisions if she raises capital from

i

the equity market to finance the new project:

3.4.2 Non-Disclosure Regime

In this section, éssurne that the entrepreneur never discloses her private signal .to the in-
vestors. Represent the entreprenewr’s information set as ¥ g, where U5 = {ys, _yz-} if she has
acquired private information and ¥y = {y,} otherwise. The investors’ infofmation set 1is
vy, - (yn, q), i.e., the historica,i results disclosed in the prospectus and the entrepreneur’s
investment decision.'® If the entrepreneur decides to invest and goes public, the investors
price the firm as V™ = E[@ + Z|ys, ¢ = §] =y + s + § + E[élg = ¢]."*

Assume that the investors believe that with probability A¢ the entrepreneur has not
acquired private information. Based on the entrepreneur’s decision to issue the stock, the
investors cannot tell whether she is uninforméd or withholding her private signal.?® Under
the assumption that the investors are rational and update their bel;efs accor.ding td the Bayes
Rule, their posterior belief about € given ¢ = G is the weighted average of their posteriors in

these two possible situations. Denote the investors’ posterior mean about the noise term in

181f the entrepreneur is risk-averse, it is -possible that she could communicate her private information

through costly signals, such as equity retention. However, we assume away this possibility to focus on the
g y signals, quity ; y I y

impact of direct disclosure. We believe that the results on the Non-Disclosure Regime are valid as long as
the signalling device does not perfectly reveal the entrepreneur’s private information.

YTo be complete, V™ is a function of y,, s, G, AS, 2. In particular, it depends on not only what the

Yn, 8, 4 y 05 p ’ Yy
investors observe (i.e., ;) but also what they believe (i.e., A¢ as defined later). However, for expositional
ease, V" is referred to as V" (y;, A°), or sometimes simply as V™.
Yhs ) ply
20 Assume that the entrepreneur only issues stock if she decides to invest in the project.

o6




the new project’s return given ¢ = § as y;*, which can be represented as:

yir(X) = Elég=q,2
1-X)E[dg=ga=1]
A¢ Prob(q = gla = 0) + (1 — A°) Prob(g = gla=1)’

where a-€ {0, 1} represents the entrepreneur’s information acquisition decision.

The Entrepreneur’s Investment Decisions at ¢ = 2

Assume that the entrepreneur’s conjecture of A\¢ is A. Given A, the entrepreneur believes
that the investors’ valuation of the firm is V™(y;, \) = y, + s + ¢ + y*(A), if she decides to
invest and issues the stock.
If the entrepreneur is uninformed, given A, her expected payoff at ¢t = 2 is
(yn+s+ L= gh] ifa=7

UZ(yh,, )‘1 Q) =
Yn if g =0.

If the entrepreneur is informed with a signal y;, given A, her expected payoff then is

(yn+s+a+y)[l - ] ifa=47,
U?(yhayia)‘)Q) =
Yn if q = 0.

Therefore, if she is informed, she invests if, and only if, (yn + s+ G+ v:)(1 —qu) > Y.

Denote the investment cutoff as /¥, which is the worst signal with which the entrepreneur
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invests. It is easy to show ¢t = —s — T q(s +y™): The posterior mean of the private

signal y?*, given the entrepreneur’s decision to invest, should then equal

(1= / ooyi d F(y:)
g (\) = tN — (3:1)
A Prob(q = gla=10)+ (1 - X) / d F(y:)

N

The following lemma characterizes the investment cutoff v 2

Lemma 3.1 Under the Non-Disclosure Regime, when the entrepreneur is informed, she

invests in negative NPV projects, i.e., tVV < —s

The intuition is as follows. Under the Noﬁ—Disclosure Regime, the entrepréneur’s in-
vestment choice ¢ is the only mechanism for her to convey fhe private information to the
investors. Since higher investments lvvead to inferences of higher profitability, the lower-type
entrepreneur has Iincentives to mimic the higher—type by overinvesting, as long as the gain
from the investors’ overpricing exceeds the loss from undertaking the pnproﬁtable project.
Further, Because the investment level is dichotomous while fhe private information is a con-
ti.nuum, there does not exist a separating signalling equilibrium. The investment decision

only serves as a very coarse signal for the entrepreneur’s private information.
Yy p p

The Entrepreneur’s Information Acquisition Decision at ¢t = 1

In anticipation of her investment decisions, the entrepreneur makes the information acquisi-

tion decision by comparing the following expected payoffs.

2LThe proof is provided in the Appendix.
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N

If she does not acquire private information y;, her expected payoff at t =1 is

Us(yn, A0 = 0) = Maw{(yn + s +8) (1 = 7). 0}

On the other hand, if the entrepreneur acquires y;, her expected payoff at ¢t =1 is

. fr+00 (7

Ul(y/“/\,a, = 1,/{) = 1Y F(tN) +/ (yh—}— 5—}—(7-!—3/1') (1 — "V—,;‘i
. N

) d F(y:) — &:

Assume that with probability MV the entrepreneur does not acquire private information.

A rational expectations equilibrium is characterized as follows:

Ul(y/ia)‘)a’ = 1aK’) = Ul(yhn/\.ua = O) lf"i = K’N (32)
1=V = S(kY) = Prob(k < V) (3.3)
A= A=Y | (3.4)

In the i'a,t101'1a.1 expectations equilibrium, the entrepreneur acquires private information
if, and only if, the incremental benefit from a,cciuiring information excegds the information
cost. She is indifferent between acquiring and not acquiring if the realized value of x equals
the cutoff (Equation 3.2), and does not acquire if « is higher than the cutoff. Therefore
the e@uilibfium probability that the entreinreneur has acquired information equals S(x")
(Equation 3.3). Also, in equilibrium, the investors’ and the entrepreneur’s conjectures are

self-fulfilling (Equation 3.4).
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The following proposition describes the entrepreneur’s information acquisition decision

in the rational expectations equilibrium.

Proposition 3.2 Under the Non-Disclosure Regime, the entrepreneur acquires private in-
formation y; if the information acquisition cost & is below a cutoff k%, which is defined

by:

) d Flys) = Maz{(yn +5+3) (1= 7). v,

+00 —q:—

&N o=y, F(t”)+/ (yn+s+d+uy) 1= 75
tN

where yi* s determined by Equation 8.1, and As satisfy Equations 8.2, 3.3 and 8.4.

And she does not acquire information if the cost is equal to or above the cutoff.

Comparing the information acquisition cost cutoff with that of the first-best case; we

have the following proposition:

Proposition 3.3 &N < k* i.e., the entrepreneur underinvests in the acquisition of the
p ) ;

productive information under the Non-Disclosure Regime.

To understand this result, recall that under the Non-Disclosure Regime, the entrepreneur
is not able to disclose hei‘ private information about the new project to the investors. There-
fore, information has only one type of value: facilitating production decisions. However, as
shown previously, even though her private signal indicateg the project is negative NPV, the
entrepreneur invests as long as the investors’ overvaluation exceeds the léss from the project.
Therefore, the acquired information has not been efficiently incorporated into investment de-

cisions. As a result, these ez post inefficient investment decisions make the information less
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valuable ez ante, which reduces the entrepreneur’s incentives to acquire information.

3.4.3 Voluntary Disclosure Regime

In this section,’ assume that the entrepreneur can choose whether to. disclose her private
signal about the new project in the prospectus. Chapter 2 has analyzed a similar model and
the results can be easily adapted to the current setting.

The investors’ information set in the equilibrium is ¥; = (yu,m, q), i.e., the historical
results disclosed in the prospectus, the entrepreneur’s disclosure of the private signal (m =y,
if the entrepreneur discloses z}nd m = n if the entrepreneir does not disclose), and the
entrepreneur’s investment decision. If the entrepreneur decides to invest and issues equity but
does not, disclose any forward-looking information, the investors price the firm as V" (y,, A°) =
E[ﬁ + Eyn,m =mn,q=q\] =y, + s+ J+ E[fjm =n,¢g = g A\]. If the entrepreneur issues
equity with a disclosure of both historical results and a forward-looking signal about the new
project, her firm’s shares are valued as V%(y, y{) = Ela+Z|yn, m = vi, ¢ = §] = Yn+S+q+ ;.

Assume that the investors believe that with probability A¢ the entrepreneur has not

acquired information. Given the entrepreneur’s decision to issue the stock -but not disclose,

the investors update their beliefs on € according to the Bayes Rule. That is,

yr(A) = E[Elm=mn,q¢=q, )\
(1=X)E[m=ng=ga=]1]

A¢ Prob(m =mn,q = la=0)+ (1 = \°) Prob(m =n,q=gla=1)’




where a : K — {0, 1} represents the entrepreneur’s information acquisition decision.

The Entrepreneur’s Investment Decisions at ¢t =2

‘Assume that the entrepreneur’s conjecture of A° is A. Given A, the entrepreneur believes
that the investors’ valuation of the firm is V"(ys, A\) = yn + s + § + y(N), if she decides to
invest and issues the stock.

If the entrepreneur is uninformed, given A, her expected payoft is

(o +s+ D1~ yh) ifa=7,
Ua(yn, A q) =

Yn if g =0.
If the entrepreneur has acquired information and received a signal y;, she can make three
possible decisions: invest and disclose y; (id), invest and withhold the information (iw), and
not invest (ni). Assume that disclosure is costless and truthful.??  Given A, yn, and the

orivate signal, the entrepreneur’s expected payoff is
I ghait, p it pay

(yh‘+s+cj+yi)(1—Y/Qa)zyh+s+yi if m=y; and ¢ = ¢,
Ualyn, 9,5 A 0) = (g + s+ G+ ) (1 — %) ' if m=mnand ¢=4q,
Un, if ¢ =0.

\

Depending on different parameter values, there are two possible equilibria.

22Tollowing the disclosure literature, we assume that while the entrepreneur can withhold information, she
discloses truthfully il she ever reports her private information. '
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Partial Disclosure Equilibrium

Vs g and (yn, + s+ g){(1 — T/(_L”) > yp,, the enfrepreneur invests if she is uninformed,
and if she is informed, she invests and discloses her private signal if y; > yg , invests and
withholds private information if y; € (t,y), where t¥ = —s — Vni_—q(s + 7, and does
not invest otherwise. |

The following lemma characterizes ther necessary condition for a Partial Disclosure Equi-

. . DR
librium.??

Lemma 3.2 Under the Voluntary Disclosure Regz’me, the Partial Disclosure Equilibrium

only ewists for s > 0.

In this equilibrium, when the investors observe the entrepreneur issuing equity but only
disclosing historical results, they infer that the entrepreneur is either uninformed or informed
x&ith a signal above the investment'cutoff but below the disclosure cutoff. The disclosure
cutoff yg , and the investors’ posterior mean of € given ¢ = ¢ and no disclosure about the

project in the offering, yi*, are determined b
g Ui Yy

1 / "y d Fly)

i L v

Yy =Y = yT : (35)
A (1= N) /1dF(yi)

v
The following lemma characterizes the disclosure and investment cutoffs.

Lemma 3.3 In the Partial Disclosure Equilibrium under the Voluntary Disclosure Regime,

23As proved later, y:r > —s. Also from Lemma 3.3, y! < 0. It follows that s > 0. That is, the Partial
Disclosure Equilibrium only exists for s > 0. ’ .
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when the entrepreneur is privately 'L'nfo.rmed, both her investment and disclosure decisions
are characterized by c_utbﬁs, which have the following properties:

(1) The disclosure cutoff '725 below the prior mean of the private signal,‘vi.'e., y;( <0

(7171) The investment cutoff is lower than the efficient cutoff, i.e., ¥ < —s. That is, the

entrepreneur invests in negative NPV projects when she is informed.

These results are similar to those. in Chapter 2., The first resulp in Lemma 3.2 is a
standard result for the disclosure cﬁtoff when disclosure is costless and there is uncertainty
about the entreprenew’s information endowmént (Jung and Kwon 1988).2* The second part
of Lemma 3.2 is. the “overinvestment” result, which islinduc'ed by the investors’ overpricing
of fhe firm’s equity. Again, overvaluation occurs dué to the investors’ inability to distinguish
whether the non-disclosure is because; the entrepreneur has no private information about the

new project, or because she is withholding bad information.

Full Disclosure Equilibfium

IFV® > gand (yo +s+ @1 - an) < yn, the entrepreneur does nét invest if she
is uﬁinformed. Therefore, if the entrepreneur-issues stock but does not disclose forward-
looking information, }:he investors infer that the entrepreneur must be ‘Withholding private
il'lfOl‘l'l’la.ﬁOHV. In other wordé, issuing stock signals to the market that the entrepreneur. is

informed with a private signal. In equilibrium, when the entrepreneur is informed, she always

discloses her private signal if she issues equity and invests .? In addition, the investment

24 he proof for yf < 0 is provided in the appendix for Chapter 2; with only minor changes in the notation.
%5This is the standard “unravelling” result when disclosure is costless and the investors are certain that
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cutoff is t¥ = —s, (i.e., her investment decisions are efficient).
If V' < g, it is not optimal for the entrepreneur to raise the capital to u.ndertake the
project since she has to offer the investoré more than 100% of her firm’s shares, if shevinvests
‘ but does not disclose any forward-looking information. Therefore, the entrépreneur issues
equity and invests in the project if, and only if, she is privately informed with a signal
y; > —s. In addition, ‘when she issues equity, she always repqrts h-er‘priv'ate signal.
Under each of theée two scenarios, the entrepreneur fully discloses her private informat_ion
when she issues equity.?® However, when the entrepreneur is uninforrﬁed, she is unable to

invest even though her project can be positive NPV.

The Entrepreneur’s Information Acquisition Decision at ¢ =1
In anticipation of her investment decisions, the entrepreneur makes the information acquisi-
tion decision by comparihg the following expected payoffs.

If the entrepreneur does not acquire private information, her expected payoff at ¢t =1 is

(yo+s+q) (1 - —V—q‘ﬂ) Partial Disclosure
Us(yi, A\ a =0) =

Yn ' Full Disclosure

the entrepreneur is informed.

26Both cases can be sustained by a threat from the investors that they will believe the entrepreneur is
hiding a very bad signal and offer a price V™ < § if the entrepreneur issues stocks but does not disclose
forward-looking information about the new project.




And if the entrepreneur acquires the private signal, her expected payoff is

n o B =
j_too'!/h d Flys) + [ (yn + s+ 7+ %) (1—%) d F(ys)

Uiy, \ya=1,K) = + fy}koo(yh +s+y)d Fly) — Partial Disclosure

-8 : +00 R .
\ Joun d Flys) + f_s (yn +s+wy) d Fly) — K Full Disclosure

Assume that with probability A" the entrepreneur does not acquire privation information.

The following conditions characterize a rational expectations equilibrium:

Uy, \ya=1,5) = Uilyn, \a=0) ifx=r" (3.6)
1=2 = S(k") = Prob(x < x") 3.7)
A= A=) (3.8)

The following proposition describes the entrepreneur’s information acquisition decisions

in the rational expectations equilibrium.

Proposition 3.4 Under the Voluntary Disclosure Regime, the entrepreneur acquires private
information if the information acquisition cost k is below a cutoff kY, which is represented

by:

1% ol _ 7
Jroun d Fly) + [ (yn+s+a+w) (1- oh) d Fly)

wY + y}Loo(yh +s+y)d Fly)) —(yn+s+q) (1 — —Vgﬁ) ~ Partial Disclosure

.f:oo (s +‘yi) d F(y:) Full Disclosure
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where yf and y* are determined by Equation 6, and As satisfy Equations 5.6, 3.7, and 3.8.

She does not acquire 'mformation if the cost is equal or above the cutoff.

Comparing the information acquisition cost cutoff with that of the first-best case, we

have the following proposition:

Proposition 3.5 Under the Voluntary Disclosure Regime, if s > 0, then kY > Kk*; and if

s <0, then k¥ = k*.

’

That is, under the Voluntary Disclosure Regime, the entrepreneur .has incentives to ex-
cessively acquire private information prior to the offering. Intuitively, information has two
types of values in this case. First, it can still facilitate production decisions, but is less valu-
able. The lower productive value results from the entrepreneur’s ez post inefficient decisions.
However, information also has a second role. The entrepreneur can use it to influence the
investors’ valuation. As shown previously, in the Partial Disclosure Equilibrium, shares are
overpriced when the entrepreneur withholds her private information, and underpriced when
she is uninformed. Therefore, with the information, the entrepreneur can avbid underpric-
ing and can even take advantage of overvaluation. -In the Full Disclosure Equilibrium, fhe
entrepreneur has to forgo positive NPV projects when she is uninformed. Therefore, by ac-
quiring information, she can avoid losing profitable investment oppior.tu‘nities. Overall, under
the Voiuntary Disclosure Regime, the private value of information exceeds its social value
(i.e., its productive value),?” which induces the entrepreneur to overinvest in her information

acquisition.

27In the benchmark case, the private value of information equals its social value.
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3.4.4 Mandatory Disclosure Regime

In this section, assume that the entrepreneur is required to include an informative forward-
looking signal in the prospectus (either in the form of a forecast about the cash flows gen-
erated by the new project, or_in the form of a forecast about the firm’s total future cash
flows).?® Therefore if the entrepreneur has not acquired the private signal, she is not able
to issue equity at t = 2 since she fails to satisfy the disclosure requirement.?® Her expected
payoff at ¢t = 1 then is Ui(yn, a = 0) = yp.

If the entrepreneur has acquired private information, given yy, v;, and her decision to
invest, her expected payoff at ¢t = 2 from investing is Us(yn, 5,9 = q) = Eli + i]yh, Ui, q =
G] —q = yn+s+yi, and her expected payoff is y; if she does not invest. Therefore, she investé
if sy > 0 and does not invest otherwise. Hex expected payoff from acquiring information at
t=1thenis Uy(yp,a =1,k) = y;L+f_+S°° (s+v;) d F(y;)—r. The entrépreneur’s information

acquisition and investment decisions are characterized in the following proposition.

Proposition 3.6 Under the Mandatory Disclosure Regime, when the entrepreneur issues

equity to finance the investment project, she acquires information according to a cost cutoff

28 An “informative” signal refers to a signal that leads the investors to revise their beliefs about the firm
value. On the other hand, an “uninformative” or a null signal results in no revisions of beliefs.

2IWhen analyzing the Voluntary Disclosure Regime, we implicitly assume that the entrepreneur who does
not acquire information cannot convince the investors the fact she is uninformed. To be consistent, we
assume that the entrepreneur cannot credibly disclose a null forecast in the prospectus. Otherwise, the
entrepreneur, when uninformed, could simply issue a null signal to convince the investors that she indeed
has no private information. We will discuss later how things change if this assumption is relaxed.
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kM which is represented by

+o0 .
' KM =/ (s +vi) d F(y:).

8

If k < kM, the entrepreneur acquires information, and invests if, and only if, s +y; > 0.

If K > &M the entrepreneur does not acquire information, and not invest.

3.5 Comparisons of Disclosure Regimes

Table 3.1 and Proposition 3.7 summarize the comparisons of the ez ante efficiencies of the

investment and information acquisition decisions in the three disclosure regimes.

Proposition 3.7 Ifs > 0, then k¥ < k* < k¥ < &M, and if s <0, then KV <k =k =

M.

As can be seen in Panel A of Table 3.1, the investment decisions are inefficient relative to
the first-best case in all disclosure I'egillleé, except in the Voluntary and Mandatory Disclosure
Regimes with s < 0.

Furthermore, Panel B of Table 3.1 and Proposition 3.7 compare the entrepreneur’s in-
formation acquisition decisions in différeﬁt equilibria. When s > 0, the entrepreneur un—“
derinvests in her acquisition of productive information in the Non-Disclosure regime, and

overinvests in information in both the Voluntary and Mandatory Disclosure Regimes. The

excessive information acquisition in the Mandatory Disclosure Regime tends to be more




severe than that in the Voluntary Disclosure Regirﬁe (kY < kM) When s < 0, the Volun—
tary and Mandatory Disclosure Regimes induce the socially optimal incentives .to acquire‘
informa.tiOI'l, while the Non-Disclosure Regime motivates the entrepreneur to produce less
information.

The intuition is as follows. If firms are mandated to include numerical forwardflooking'
information in the offéring prospectus, they tend to overinvest in the information acquisition.
to comialy with the disclosure regulation. However, if the information is too costly (possibly
due to the high il_llcel'tail;ties around their future 'cash flows), firms will choose not to acquire
information. These uninformed firms will have to give up positive NPV projects since th_ey
are unable to make a foré‘cast that is required by the Regulators.

On the other hand, under the Non—Disélosure Regime, firms are not allowed to share
their private forward-looking information with inveétors. Therefore, when their shares are
misvalued, they are deprived of the opportunity to achieve a fair valuation through disclosure.
The mispricing can distort firms’ investment.decisions-, which ultimately results in a decrease
in the value of the information to firms’ internal productioﬁ depiéions and makes firms less
inclined to acquire additional information.

The Voluntary Disglosure Regime induces excessive inéentives to acduire information"
This is because information has a second role in addition to its value ofAimproving production
decisiéns. Firms could also strategically use the information to influence investors’ valuation. -
When their shares are undervalued relative to their private knowledge, firms disclose the

information to achieve a higher price; however, they withhold their private information
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when their shares are overvalued.
The following proposition summarizes the welfare comparisons of the ex ante efficiencies

of three disclosure regimes.

Proposition 3.8 When s > 0, each of the three regimes can emerge as the efficient regime
under some conditions.. However, when s < 0, the Mandatory and Voluntary Disclosure.

Regimes dominate the Non-Disclosure Regime.

The welfare analysis of the régimes involves complex tradeoffs of productive value of
infonﬁation, information acQuisition costs and efﬁéi\ency losses from investment and infor-
mation acquisition decisions associated with equity financing. Proposition 3.8 shows that
neither Mandatory nor Voluntary Disclosure Regime is necessarily more efficient than the
Non-Disclosure Regime. This finding supports Dye’s (2001) érgurhent that a production |
economy is not an obvioﬁs setting for pﬁblic disclosure to Have a net positive social value

' a.nd. the interplay between disclosure and production is subtle.

Our results also have policy implications on the disclosure regulation of initial public
offerings. In addition to concerns for market efficiency and investor protection, regulators
should also take into account the impact of disclosure policies on firms’ real decisions. These
policies not only affect the total information available to the general public, but also have
other externalities. Our analysis shows that firms’ production plans and information acqui-
sition dejcisior}s can be distorted _uﬁder different disclosure rules, énd the difection of the -

distortion varies.
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Sécond, it is difficult to determine which disclosure regime should be preferred from an ez
ante point of view. The Ma.ndatbry @nd Voluntary Disclosure Regimes are associated with
efficiency losses resulting from excessive information acquisitions and inefficient investment
decisions, while the Non-Disclosure Regime suffers from the efficiency losses from under-
production of information and overinvestment in unprofitable projects. The tradeoffs of
excessive and inadequate information production, and various forms of investment inefficien-
cies depend on different parameter values, and none of the disclosure regimes dominates the
other two in all situations.

However, our results also show that a Non-Disclosure Regime can compromise firms’
a.bility to reduce information asymmetry and correct potential misvaluation through disclo-
sure®® and such restrictions can be detrimental. Pfoposition 3.8 shows that when s <0, the
Mandatory and Voluntary Disclosure Regimes are ez ante more efficient than Non-Disclosﬁre
Regime. Recall that s is the prior mean of the project NPV, i.e., the market’s prior belief
about the profitability of the new investment project. Therefore this proposition implies that
firms facing unfavorable prior public opinion should be ailowed to truthfully disclose their
private forward-looking information. Otherwise, issuing firms not only have less incentives

to acquire valuable productive information, but also invest inefficiently.

30An example in the appendix of Lang and Lundholm (2000) illustrates how firms generally feel about
the strict “quiet period” regulation. When facing negative news reports about his firm’s proposed PO, the
CEO of Wired Ventures emailed his employees complaining how he felts hampered in his ability to defend
their firm by the SEC regulation. Similar remarks have also been made by Salesforce’s CEO in his May 2004
interview with the New York Times.
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3.6 Discussion and Conclusion

In this chapter, it is assumed that the uninformed entrepreneur cannot credibly disclose
that she has no private information about the project.®! If this assumption were relaxed,
the results of both the Voluntary Disclosure and the Mandatory Disclosure regimes would
change. It is straightforward to showlthat the Mandatory Disclosure Regime would be the
same as the first-best case. Fufther}, it is not difficult to show that when disclosure of forward-
looking signal is voluntary, the entrepreneur fully discloses her private signal whenever she
issues equity.®? Theyef‘ore,/ both the Mandator.y' and Voluntary Disclosure Regimes would
dominate the Non-Disclosure Regime.

Another key assumption is that disclosure is truthful if the entrepreneur ever reports to
the investors. This assumption is usually warranted by the threat of ht‘igation imposed on
the misleading or untruthful IPO prospectus. This assumption is imposed to focus on the
impact of disclosure policies on the avaiiability of truthful forward-looking information to
the investors and how too much or too little information affects the production efficiency of
the economy.

Our analysis is a partial equilibrium analysis since we take all the other factors which

might affect firms’ decisions as exogenous. In particular, we have not explicitly modelled the

1T he same assumption is made by previous studies such as Dye (1983), Jung and Kwon (1988), and Pae
(1999, 2002). . :
32If the entrepreneur is uninformed, her firm'’s shares are correctly priced and her ez ante expected payoff
is the same as in the first-best case. And if she is informed but issues equity without disclosing, the investors
“know that she is withholding information. A credible threat of offering a very low price will force the
entrepreneur to fully disclose if she ever wants to issue equity. Therefore a Full Disclosure Equilibrium will
prevail under the Voluntary Disclosure Regime. ‘
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threat of securities litigation. Moreover, we have not considered the signalling effect of own-

ers’ decisions (such as the equity retention and the amount of capital investment), and other

t

information accessible to the public around initial public offerings (such as economic-wide
and industry-specific information, and unaffiliated analysts’ reports and forecasts, etc.). For

example, one relevant question is to what extent management forecasts add to investors’

33

knowledge given these alternative information sources.®* Another question is if the firm

managers can convey their private information through alternative mechanisms, how impor-

tant disclosure policies are in the capital market. Richer insights may be obtained if future

research extends this line of research by incorporating these elements.

33That is, there can be a substitution effect between these other mechanisms and direct disclosure.

74




Gl

Table 3.1: Efficiencies of Decisions in Three Disclosure Regimes

Panel A: Investment Decisions

Non-Disclosure Regime

Voluntary Disclosure Regime

Mandatory Disclosure Regime -

s >0 | overinvest in negative NPV | Partial Disclosure Equilibrium: | Underinvest in positive NPV
projects. overinvest in negative NPV | projects.
projects.
Full Disclosure  Equilibrium:
underinvest in positive NPV
projects.
s <0 | overinvest in negative NPV | Full Disclosure Equilibrium: no | No efficiency loss.

projects. -

efficiency loss.

Panel B: Information Acquisition Decisions

Non-Disclosure Regime

Voluntary Disclosure Regime

Mandatory Disclosure Regime

s > 0 | Underproduction of information. | Excessive information acquisi- | Excessive information acquisi-
' tion. tion.
s < 0 | Underproduction of information. | No efficiency loss. | No efficiency loss.




Chapter 4
Impact of Sharéholde’r Litigation

4.1 Introduction

As mentioned previously, the threat of shareholder l_itigatiori is a major force that affects an
equity—issuiﬁg firm’s disclosure incentives. It is often alleged that firm manégers are reluctant
to issue foi'ecast’s since they might be sued by shareholders if the actual results fall short.
Litigations can he very costly to firms. The costs of defending against lziwéuits, even those
without merits, could be substantial. There can also be damage to corporatye and personal
reputations and distraction of ménagement from productive activities (Ré\}sine et al. 2001).

Policymakers havé long been aware of the negative impact‘of the litigatibn risk on firm
managers’ incentiyes to provide voluntary disclosure of fOI'ward-lookiﬁg information. One of
the most important legal reforms to a.ddreés this issue is the 1995 Private Securities Litigation

"Reform Act (PSLRA). This act created a statutory safe harbor that applies to both written
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and oral forward-looking statements. Un'der' such a safe harbor, a defendant&s not liable
with respect to any forward-looking statement if it is identified as forward-looking and s
accompanied by “meaningful” cautionary langua.ge‘ identifying the factors that could cause
actual results to differ.! However, this safe harbor does not apply to initial public offerings
(IPOs).? |

On November 3, 2004, the SEC proposed a new rule to reform the registration, com-
munications, and offering processes of the securities offerings (SEC Release No. 33—'8501).3
The major intent of this proposal is to promote more timély investment information to the
investors, and to continue the efforts to .integrate clisclosure requirements on equity-issuing
firms and public firms. One of the SEC’s proposals is to grant safe harbor protection from
the gun-jumping provisions for forWard-loolﬁng information disclosed by relporting issuers
(i.e., existing public firms) if‘they regularly release such information before thé o.ﬂ”ering.‘1
However, the SEC did not propose"a _samé safe harbor for non-reporting issuers {(mainly
IPO firms). But it remains an ope'n question whether the SEC should provide a safe harbor
for forward-looking informationireleased by IPO firms. In the release, the SEC specifically

requested comments on the following issues:®

o “In initial public offerings by non-reporting issuers, should we consider using our au-

"For a detailed review of the 1995 Private Securities Litigation Reform Act, please refer to Johnson,
Kasznik, and Nelson (2001).

20ther forward-looking statements excluded from the safe harbor prov1s1on include those statements in
connection with tender offers, or made by firms issuing penny stock. :

3The full text of this release is available on the SEC s official web site:

http://www.sec.gov/rules/proposed/33-8501.htm.

4Please refer to Section 3.2 in Chapter 3 for a discussion of the

5See Section I of SEC Release No. 33-8501.

“gun-jumping” provisions.
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thority,... to propose a projections and forward-looking information safe harbor from
liability for the forward-looking statements that would be similar to the liability safe

harbor ... in Securities Act Section 27A?”

o “If we (the SEC) determine to propose a safe harbor of this type for initial public

offerings, what kinds of conditions should we consider for its use?”

e “As a condition for this safe harbor or one for initial public offerings, should we require
the issuer to file projections or other forward-looking information as part of the regis-
tration statement? Should the projections be required to follow Item 10 of Regulation
S-K or S-B as applicable? Should projections be required to be accompanied by an

accountant’s report on the projections or forecasts?”

o “Would a liability safe harbor for initial public offerings cause issuers to provide more
projections publicly? Would there be concerns about the quality of these projections

in light of the safe harbor?”

Motivated by these questions, this chapter investigates the potential impact of share-
holder litigation on the voluntary disclosure of forward-looking information in initial public
offerings. It also analyzes the implications of legal liabilities on firms’ production decisions.
Specifically, we introduce a potential cost of a law suit for “failure to meet the forecast”.
We assume that shareholders could hire a lawyer to file lawsuits against the equity-issuing
firm if the subsequent actual performance falls belovx-/ the management forecast disclosed

during the offering. With an exogenous positive probability, the court will rule in favor of
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the shareholders and award damages to them. This positive probability is used to capture

the litigiousness of the legal environment, or the legal liability associated with the issuance

of a forecast.®

The paper has the following major findings. First, under different sets of eéonomic para-
meters, the entrepreneur has two possible equilibrium disclosure strategies: Full Disclosure
and Partial Disclosure. Specifically, in a Full (Partial) Disclosure Equ.ilibrium, all (part) of
the signals will be disclosed when the informed entrepreneur issues equity. Of particular
interest is the latter equ.ilibrium, in which shareholder litigation plays a significant role. The
litigation threat can give the entrepreneur incentives to only partially disclosre her private
prospectivé information.” When the legal environment is sufficiently litigious, the entrepre-
neur rarely discloses a forecast in the offering, which is descriptive of the situation in the
United States.

Second, the entrepreneur’s production decisions might be distorted by her disclosure in-
centives. In the Full Disclosure Equilibrium, the entrepreneur, if informed, cbuld give up
some positive NPV projects if the expected litigation cost outweighs »the expected invest-
ment profit. On the other hand, if she is iuninformed and unable to issue a forecast, she has
to forgo the inyestment opportunity evén though the project is positive NPV, since the in-

vestors severely underprice the firm’s stock when they observe no disclosure.® In contrast, in

SThese two are not mutually exclusive, since a higher legal liability on firms could induce investors to file
lawsuits more often, which in turn makes the legal environment more litigious.

"By “partially”, we mean that the entrepreneur discloses only if her signal is above a certain threshold.

81t is assumed that if the entrepreneur is uninformed, she cannot issue a “null” forecast which does not
change investors’ prior-beliefs about the firm value. Alternatively, we can assume a “null” forecast and a
“no disclosure” are treated as equivalent by the investors.
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the Partial Disclosure Equilibrium, the entrepreneur could invest in negative NPV projeqts.
This is because when the investors have uncertainty about the entrepreneur’s information
endowment, in equilibrium they overpay for the firm’s shares when the privately-informed
entrepreneur issues equity.’ Suph overvaluation induces the entrepreneur to take on unprof-
itable projects and incur an efficiency loss. |

The model is then used to examine the effect of ‘regulatory polices on firms’ disclosure
incentives. The analysis shows that relaxing the legal.liabilivt‘y (for example, by providing a
safe harbor for forward-looking information disseminated by IPO firms) can result in more
information flow to the public and facilitate the capital formation process. On the cost
side, however, such a safe harbor could lead to a higher rate of lawsuits and an increase
in deadweight litigation costs. As to the issue on whether to require issuing firms to file
projections, the study suggests that the Full Disclosure policy is not necessarily optimal
éinoe it is associated with both a social loss due to underinvestment and a higher litigation-
related deadweight cost.

We extend previous analytical research on the link between shareholder lawsuits and man-
agerial disclosure of prospective information. The study is most closely related to Trueman
(199}7), but our model differs from his in the following important ways. Trueman examines
a éetting in which the manager has an affirmative duty to disclose forward-looking infor-
mation, and failure to disclosure will potentially trigger lawsuits when there is a stock

price decline after the actual result reveals the information that was withheld. But in our

9The investors on average breaks even, since they also underpay for the firm’s shares when the entrepreneur
is uninformed and issues the equity.
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setting, the firm rﬁanager has no legal obligation ‘.co’make a forecast and 1t is the disclosure
of the prospective information that can lead to future lawsuits if the actual result falls
below the forecast. Our results also differ significantly. Trueman demonétra’ces shareholder
litigation can motivate managers to disclose bad news. In contrast, we show that litigation
risk can suppress managerial disclosure of forwgrd—looking information.

Our work complemehts the empirical literature on the relation between shareholder liti-
gation and voluntary disclosure. Earlier studies (Skinner 1994, 1997) have investigated the
impact of shareholder litigation on firm management’s voluntary disclosures Qf forecasts, and
produce two general findings (as summarized in Baginski, Hassell, and Kimbrough 2002).
First, the threat of litigation reduces the manager’s incentives to voluntarily disclose man-
agement forecasts. Second, fear of legal liability motivates managers to hasten disclosure of
bad news to "'preenﬁ)t” potential lawsuits.'® Later, Johnson, Kasznik, and Nelson (2001)
examine how the safe harbor provision introduced by the 1995 Private Securities Litigation
Reform Act changes the managers’ disclosure practices of prospective information. Baginski
et al. (2002) compare the characteristics of management forecasts in two different legal en-
viroAnments, U.S. and Canada. Almost all these studies examine management forecasts’from
. existing public companies, and héw litigation affects IPO firms’ disclosure incentives are
largely unexplored. This could be attributable to the fact that IPO forecasts are virtually
non-existent in the United States. This chapter employs a theoretical approach and thereby

circumvents the data problem. We argue that in the IPO settings shareholder litigation

WEor example, Skinner (1994) provides evidence that managers voluntarily disclose bad news to preempt
- bad quarterly earnings news. '
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' deters. disclosure of prospective information, rather than induces more disclosure. Further-
more, thié approach also ailows us to provide predictions for the potential consequencesb
of alleviating the legal liability for forecasts associated‘with initial public offerings.

This chapter is organized as follows. Seption 4.2 introduces the basic settings of the
model and the major assumptions, and. briefly analyzes a benchmar_k case. Section 4.3
investigates the entreprenewr’s possible disclosure strategies if she-is informed. Then the
entrepreneur’s investment decisions in different disclosure equilibria (Full and Voluntary
Disclosure Equilibria) are examined. Section 4.4 compares the ez ante efficiencies of different
disclosure equilibria and discusses the policy implicatioﬁs of the results. The lést section

concludes.

4.2 Model Setting andlBenchmark Case

4.2.1 Setting and Major Assumptions

We incorporate the features of the U.S.’s legal environment into the new equity disclosure
model developéd in previous chapters to analyze the impdct of shareﬁélder litigation on
firm managers’ disclosure strategies. Specifically, we consider a setting with a risk-neutral
entrépfeneur who owns a private firm, and a group of well-diversified inyestors. The firm has
an irwestn.'lent opportunity, which requires an jnitial investment of G and generates a gross

payoft & = (1+0)g + ¢, where 0 is the net unit rate of return (a constant), and € is the noise
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term.' Assume that ¢ is normally distributed, with mean 0, variance vorz and a cumulative
distribution function of G(e).

Assume that the entrepreneur decides to issue equity to finance her project. She will offer
investors a fraction of her firm’s shares in exchange for §. Before she makes the investment
decision, however, with a probability 1 — A, the entrepreneur receives a ‘signal aboutlthe
])l'o.jéct’s future return. The signal, denoted as y;, ’is represented as € = ¥;.+ I, where
7; ~ N(0,02) and 7 is independent of §;. The residual uncertainty is captured by &, which
follows a normal distribution N(0,07) with 2 = o —~ af.‘ The cumulative -distributién
functions of g; and 7 are-denoted as F (yl) and H (v) respectively.

At t =1, based on ‘her information set, the entrepreneur décideé whether to invest. If she
decides to invest, she will issue equity to the public with a prospeétus that includes general
information about her firm’s business and possibly a forecast of her ﬁrﬁ’s terminal cash flow.
Denote the forecast as F. Under the truthful disclosure a;sumptioﬁ, it must be true tha_Lt
F =E[Fy] = (1 + 0)G+y:. Since F is informationally-equivalent to y;, in the later analysis,
we will sometimes refer to the inclusion of a forecast as disclosing v;.

At the end of the period, if the entrepreneur did not invest in the project at the previous
date (t = 1), bthe cash flow is zero; otherwise the firm’s cash flow is realized as z = (1'—i—9)5j+ €.
If the realized cash flow falls short of the prior forecast /', the shareholders who_purchased the

shares at ¢t = 1 might successfully sue the entrepreneur for the “inflated forecast”. Following

Trueman [1997], we assume that the shareholders who want to take legal action dgainst the

For a summary of the notation used in this paper, please refer to the Appendix.
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entrepreneur will approach a risk-neutral lawyer who decides whethier to take on the suit.
Assume that 6, G, and the structure of the game are common knowledge. The time line of

the model is shown in Figure 4.1.

t=0 t=1 ‘ =2
| | |
FEx ante With an exogenous * xisrealized if E has
probability, E observes y;; invested; a lawyer

E decides whether to decides whether to sue E.
invest and/or disclose y,. ’

Figure 4.1: Sequence of Events.

4.2.2 Self-Financing — the Benchmark Case

We first Brieﬂy examine the ‘case in which the entrepréneur self-finances the project. Let
g € {0,q} represent the entrepreneur’s investment decision. At t = 1, if the entrepreneur
has no /private information about the investment’s profitability, her expected payoff is U, =
E{:E"q = ] — ¢ = 6q if she invests, and U; = 0 if she does not invest. Therefore, she invests
if 6 >>O and does not invest otherwise.

- If the. entrepreneur is privately informed, her expected payo‘ff at t = 1is Uy(y) =
E{.’E"yi,q = Gl — G = 04 + y, if she invests, and 0 if she does not invest. Thefefore, she
invests if 67 + y; > 0 and does n(')t invest other;vise. Denote the prior mean of the NPV of

“the investment project as s, l.e., s = E[Zl¢g = @ — ¢ = 0G. Then when the entrepreneur is

informed, her investment decisions are characterized by an investment cutoft —s. That is,




investment is undertaken if, and only if,-y; € (—s, +00).

4.3 Analysis of the Equity Offering

From now on, assume that the entrepreneur decides to raise capital from the equity market

to finance the project.

4.3.1 The Lawyer’s Litigation Decision at t=2

Using backward induction, we first analyze the lawyer’s suing decision at date 2. Assume
that the necessary conditions for a lawsuit are that (1) the entrepreneur issued a forecast
at t = 1, and (2) at the end of the period the realized cash flow z falls below the forecast.A
Such an assumption is based on the following two observations. First, many disclosure-
1'éla.tecl lawsuits are filed following a sharp decline in the stock price and firms are rarely
sued after .large stock price increases (Trueman 1997; Brown et al. 2004). Secondly, in
the United States, IPO firms have no affirmative duty to disclose numerical forward-looking
.information in the prospectus.!?

The above assumption implies that the entrepreneur will not be sued if she did not
include a forecast in the prospectus when she issued equity at date 1. On ﬁhe other hand, if
a forecast was included in .the prospect;)s (i.e., y; was discloéed) and the realized cash flow

is z, the lawyer agrees to take on the lawsuit if the fee he receives from the shareholders

2An affirmative duty to disclose exists either because the manager’s information pertains to MD&A .
statement or would serve to update or correct a previous disclosure (Trueman 1997).




exceeds his litigation cost (denoted as Cp;). Assume that the shareholders pay the lawyer a
fraction 7 of the damage award.™ ~ is assumed to be an exogenous constant, which implies
that the market for legal services is not competitive and in equilibrium the lawyer could earn
a positive profit.

It is also assumed that when a lawsuit is filed, the court holds the entrepreneur liable
with a positive probability 3.4 We can interpret S as a measure of the litigiousness of the
legal environment, or the legal liability for disclosure of a forecaét. The damage award to
the shareholders is assumed to be set to equal to maz{0, E[Z|y;] — 2}, i.e., the alleged “price
inflation” . ** If the lawsuit is unsuccessful, the shareholders receive nothing.

The lawyer’s expected payoff from pursuing a lawsuit is
7 = B maz{0, E[Z|y;] — z} — C.

It is easy to show that he will agree to sue the entrepreneur if, and only if, € < y; — L, where

¢ is the realized noise term in Z and L E.%.

YHow the damage award is determined will be discussed later.

MFirm managers could be held liable for forecasts that are truthful but in hmdswht are too optimistic.
This is because firm managers have the legal responsibility to make the forecasts with best judgement and
reasonable care and skill. However, what constitutes “due care” is not specifically stated in the current
law. Therefore, a manager can be held liable for failure to forewarn the investors about the future poor
performance, even though the forecast was consistent with the manager’s private information set at the time
of making the projection. The legal rules on auditor liabilities are also ambiguous in defining “due care”.

YDamages in securities litigation cases are most commonly based on the difference between the security’s
alleged inflated purchase price and a subsequent price that reflects the correct information (Schwartz 1997).




4.3.2 The Entrepreneur’s Disclosure Decision at ¢t = 1 if She is
Informed

Recall that we assume that the entrepreneur can choose whether to .disclose her private
signal in the prospectus. We can follow the same procedurg used in Chapter 2 to analyze
the entrepreneur’s decisions.

Represent the entrepreneur’s information set as U, where Up = {y:} if she is informed
and Uz = 0 otherwise. The investors’ information set is U7 = {m, ¢}, i.e., the entrepreneur’s.
disclosure of the private signal (m = y; if the entrepreneur discloses and m = n if the entre-
preneur does not disclose), and the e_ntrepreneur’s investment decision. If the entrepreneur
decides to invest and issues stocks but does not disclose any forward-looking information,
the investors price the firm as 6" = E[Z|m =n,q = g = s + g+ E[§lm = n,q = g]. If the
~ entrepreneur issues equity and also discloses a forward-looking signal about the pfoject, her
firm’s share is valued as 54 = E[i|m =y,q=q =s+qJ+ .

Given the entrepreneur’s decision to issue the stdck but not disclose, the investors update

their beliefs on € according to the Bayes Rule as follows,

v = Elglm=n,q=q

(1 —— /\) E [g!’n?’ =nNn,qg= (_ju \I/E = {y'l}]
A Prob(m=mn,q=qVeg=0)+(1-X) Prob(m=n,q=q,%e = {y})

In anticipation of the investors’ responses, the entrepreneur believes that the investors’

valuation of the firm is 0" = s + G+ y}', if she decides to invest and issues equity but makes
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no forecast.

If the entrepreneur is uninformed, her expected payoff is
, (s+(1-F) fg=gq
Ut q) = ” |
0 if ¢ =0.

If the entrepreneur is informed with a signal y;, she can make three possible decisions:
invest and disclose y; (id), invest and withhold the information (iw), and not invest (n4). As-
sume that disclosure is truthful. The entrepreneur’s expected payoffs from these alternative
actions can be characterized as follows.

Given 1, and in anticipation of the potential future litigation, the entrepreneur’s expected

payoff att=11s

s+yi — 7 D(ys, ) - ifm=yandg=4g,
Uiy, m, A, B,q) = (S—Fq——}-yi)(l_g—?—qq—?—yﬁ) ifm=nandq=g,
0 : if g =0,

where D(y;, 8) = jj’;é (yi — €) d G(elys), 1.e., the expected damage award.iﬁ

There are two points worth noting. ‘F irst, let us try to under_stand‘the expected payoff
when the entrepreneur issues equity and discloses her signal in the form of a forecast. The
term v D(y;, B) represents the portion of eXpected. damage award that the iri\'/estors use to pay

the lawyer. In a rational expectations equilibrium, the investors endogenize their expected

8The proof for this expected payoft functions is provided in the Appendix.
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legal fees into their pricing function, and get fully reimbursed from the entrepreneur for this
legal expenditure.
Second, it can be shown that the expected damage award D(y;, 8) is independent of the

forecast disclosed, as summarized in the following lemma.'?

Lemma 4.1 The expected damage award D(y;, 8) is independent of y;.

This might soulnd counterintuitive. Intuition suggests that the more optimisﬁc the fore-
cast is, it is more difficult for the eﬁtrepreneur to meet or beat the target. The expected
damage award should also be lar.ger, since it is_mére likely that the actual result falls widely
below the forecast. ﬁowever, recall that y; is informativé about the noise term e. When
the entrepreneur issues a favorable forecast and the forecast is truthful, it implies that _the
terminal cash flow is expected to be higher. As a matter of facﬁ, the signal shifts the mean
of ¢ from zero to y;.' Therefore, the conditional probability that thé terminal cash flow falls
below the forecast is independent of the forecast. So is the expected_damage award. In the'
subsequent analysis, we refer to the expected damage éwgard as D(f).

If s+q+1vy; <0, the entrepreneur does not invest. Nor doeé she ﬁeed to access the capital
market or make any disclosure. If s +¢+y; > 0 and 6™ < g, the entrepreneur fully discloseé
her éigna.l whenever she issues equity, since the fraction of shares she has to sell is edual to

or larger than 100% if she makes no disclosure.

"The proof is as follows. Recall that € = ¢; + ». Therefore, D(y;,3) = ,Bff’ogé (ys — €) d Glely;) =

ﬁ./'_—é (=) dHWY)=0o0, qS(—%), where ¢(-) is the P.D.F. of a standard normal distribution. It follows

(o]
that D{y;, B) is independent of y;. We are thankful to Prof. Jerry Feltham for raising this point:
8Given & = 4; + 7, it must be true that F[ély] = ;.
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If s+¢+1 > 0and 0" > G, she invests in the project and also chooses whether to issue

a forecast to the investors. Her disclosure strategy is characterized by the following lemma.

" Lemma 4.2 If s+q+y; >0 and 0™ > G, the entrepreneur’s disclosure strategy is charac-

terized by a lower bound.

To understand this lemma, note that the entrepreneur makés the disclosure décision by
comparing U (ys, m = y;, \, 8,q¢ = @) with U;(y;,m = n, A\, 8,q = ). It is easy to see that
hoth expected utilities are a linear increasing function of y; for all y; > —s — ¢.'* The two
straight lines intersect once and the disclosure region must be characterized by a single lower

cutoff.

Lemma 4.3 If the parameters are such that 0™ > G, the disclosure cutoff increases in the

litigation risk, i.e., %,J—HL > 0.

To ekplain, in our setting, disclosure of the private signal involves a cost. That is,
it can result in shareholder lawsuits at the end of the period. Several previous studies
(sqch as Verrecchia 1983) show that a partial disclosure equilibrium exists when there is a
disclosure cost. A major difference between our model and Verrecchia (1983)’s model is that
the disclosure cost in our model is endogenously determined by the lawyer’s actions, while
he assumes that the cost is exogenous.?® In addition, the disclosure cost is increasing in
the litigation risk. Therefore, when the litigation risk is higher, the entrepreneur has less

incentive to disclose her private signal.

9Note that s + § + 42 is a constant.
2080me disclosure models have considered endogenous disclosure costs arising from product market com-
petition. See, for example, Darrough (1993).

90




Figure 4.2 shows a numerical example on the impact of the litigation risk on the disclosure

cutoff. The vertical axis represents the value of the function T.(yi) = (p+q+y) mqm'ﬁ_) -
(p+ G+ y(y:)), and the intercepts are disclosure cutoffs under different values of 3. It can
be shown that ﬁ- = (.45 results in a disclosure cutoff y;f = 1.65. The equilibrium probability
that the entrepreneur issues a forecast when issuing equity is about 5%.2* That is, when
the threat of litigation is sufficiently high, it can result in little disclosure of forward—loolciﬁg

information, which is consistent what we now observe in initial public offerings in the United

States.
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Figure 4.2: Impact of Litigation Risk on Disclosure Cutoff (s = 2, § =10, A = 0.2, v = 0.9,
oc=10,0;=1,CL =1).

The following proposition fully characterizes the entrepreneur’s disclosure decisions:

'n the numerical example, the signal y; follows a standard normal distribution. When 8 = 0.45, the
probability that the entrepreneur issues equity is Prob(y; > —s — §) = Prob(y; > —12) = 1, and the
probability that she discloses a forecast is Prob(y; > yf) = Prob(y; > 1.65) = 0.05. Therefore, the
conditional probability of observing a forecast in the offering is about 5%.
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Propésition 4.yl If the entrepreneur is mformed and decides to raige capital to invest in
the project, she could possibly make the following disclosure dedsionS:

(1) Full Disclosure: If the parameters are such that 0™ < g, the entreprencur always
discloses her private signal if she is informed.??

(2) Partial Disclosure: If the parameters are such that 8™ > G, the entrepreneur makes
disclosure decisions according tlo a cutoff. Specifically, the 'entrepreneu'r’s disclosure strategy

m is as follows,

yi iy € [yg, +00),
() =

noify € (—s—qyl),

where yj 1s determined by the following two equations:

s+yl =7 D(B) = (s+a+y)(1~ =) (41)
!
(1- N / Cyd Fly)
Y = —s—q — (4.2)
A Prob(m=mn,q=q,Vp=0)+ (1= 1)) / t d F(y;)
S V) e

4.3.3 The Entrepreneur’s Investment Decision at ¢t =1
Full Disclosure

If 6™ < g, the entrepreneur is not able to raise the capital needed, if she invests but does not
disclose any forward-looking information. Therefore, if the entrepreneur is not informed, she

does not invest. When the entrepreneur is informed, she invests and discloses her private

22The complete list of parameters includes s, §, o2, a?, v, A, Cr, and .
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signal if s +4; — yD(8) > 0 and does not invest otherwise. Denote the solution to s +y; =

vD(f) as y;, which is both the investment cutoff and the disclosure cutoff.

Lemma 4.4 In the Full Disclosure Equilibrium, y; > —s. That is, the entrepreneur under-

inwests in positive NPV projects.

Equity-Financing:
Full Disclosure Equilibrium

C S—— —
/ ¥
N - Vo

ni i
Self-Financing

Equity-Financing:
Partial Disclosure Equilibrium

A A
a N~ | Y
A -5-q AN v _J
N s

ni i
Self-Financing :

i invest;

ni: not invest;

iw: invest and withhold info;
id: invest and disclose.

Figure 4.3: The Entrepreneur’s Investment Decisions in Different Disclosure Equilibria when
She is Informed.

Intuitively, since the entrepreneur can only invest if she discloses her private signal, she

has to weigh the expected investment payoff against the potential future loss caused by
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shareholder litigation. If the project’s expected return is not large enough to compensate for

the expected litigatibn cost, the entrepreneur does not invest.

Partial Disclosure

If 6™ > @, the investment cutoff for the informed entrepreneur is —s — q. To explain, when
. {
6" > @, if the entrepreneur is informed with a signal better than y;r , she receives a positive

expected payoff from investing. The proof is as follows.

Uf(yi,m =y, \qg=q > Uli(yi,m =n,\q=7q)

= (- )

> 0= Uf(yi,m =y, A, ¢ =0).

.S.in‘lila,rly, when the private si.gl'l’a.l is between —s — g and g;f , the entrepreneur is better off
by investing than not investing, since U(ys, m =45, A, ¢ = §) > 0.

On the other hand, if the Qntrepreneur is uninformed, she chooses to invest in the project
if s+q> 0 and does not invest otherwise.

To summarize, if thé entrepreneur is uninformed, she invests in project if, and only if,
s+ G > 0. If she is informed, she invests and discloses her private signal if y; > yg , invests

and withholds private information if y; € (—=s — ¢, y;r ), and does not invest otherwise..

BRecall that U (X, g =q) = (s +§)(1 — Sg,r) If s + g < 0, the investors infer that the entrepreneur must
be informed and withholding the private signal if she invests but does not make any forecast. In this case,
even though the investors are certain that the entrepreneur is informed if they observe m = n and ¢ = ¢,
‘partial disclosure continues to be an equilibrium since there exists an endogenous disclosure cost.
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4.4 Welfare Analysis and Policy Implications

4.4.1 Sbcial Welfare

We can compare the ez ante efficiencies of investment decisibns in .the two disclosure equi-
libria.. The ez ante efficiency, or equivalently, ez cmteéocial welfare, is defined as the sum
of expected utilitie; at t = 0 of the three piayers: the entrepreneur, the investors and the
lawyer. For each disclosure equilibrium, its social welfare is compared to the social welfare
in the first-best (i.e., self-financing) case. The decrease in social welfare is called é social loss

or inefficiency. Proposition 4.2 summarizes our findings from the previous section.

Proposition 4.2 In the Partial Disclosure Equilibrium, the entrepreneur overinvests in neg-
ative NPV projects relative to the first-best éase; she underinvests in positive NPV projects

wn the Full Disclosure Equilibrium.

We can further calculate the ez ante inefficiency of the investment decisions as below:

A maz{s, 0} + (1 — MIE (s+wi) d F(y:)] Full Disclosure,
L= ,

-Asl—(1- /\)[f:ss_q (s+y;) d F(y:)] Partial Disclosure,
where [ = 1if s € (—q,0] and I = 0 otherwise.

To explain, in the Full Disclosure Equilibrium, there are two scenarios in which the
entrepreneur underinvests: (1) when the project NPV is positive (s > 0), but she has no
private information and cannot issue equity; (2) when she is privately informed, but the

expected investment payoff cannot offset the expected litigation cost (—s < y; < &) In the
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Partial Disclosure Equilibrium, recall that the entrepreneur’s expected payoff from investing

Fo ,

when she is uninformed is (s + @)(1 — ). Since ¢™ > g, the entrepreneur invests in the
project as long as s+¢ > 0 when she uses eq1.1‘ity—ﬁnancing, while she invests only When s>0
in the first-best case. Therefore overinvestment occurs when s € (—g,0] and the resulting
efficiency loss is the projecf’s net loss —s. On the other hand, when the entrepreneur is
infofmed, she invests in a negative NPV project when her private signal falls between —s —¢q
and —s.%

The other inefficiency is related to the deadweight loss incurred in shareholder lawsuits,
which is represented by

(1-X) H(—L) Cr [1 = F(y;)] Full Disclosure,
LQ = -

(1=A\) H(—=L) Cy [1 = F(y)] Partial Disclosure.
where y; is the solution to s +y; = vD(8), and y;‘ is the disclosure cutoff established in
Equations 4.1 and 4.2.

To understand, recall that a lawsuit will be filed whenever the entrepreneur is informed
and issues a forecast in the equity offering (y; > ; in the Full Disclosure Equilibrium, and
y; > y! in the Partial Disclosure Equilibrium), and the portion of the damage award paid -
to the lawyer exceeds her litigation cost (y8(y; — e) > C}p or equivalentlig v < —L). Recall
that the C.D.F. of v is H(v). Then, H(—L) is the equilibrium probability that a lawsuit

occurs conditional on disclosure of a forecast and Cp, is the deadweight loss caused by the

2 Conditional on the private signal y;, the intrinsic project NPV equals y; + s. Thus a private signal
yi € (—s — 4, —s) implies that the project is negative NPV.
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litigation.

It is easy to compare the expected liﬁigation—related efficiency loss in the two equilibria.

Proposition 4.3 The Full Disclosure Equilibrium is associated with a higher expected dead-

weight litigation cost than the Partial Disclosure Equilibrium.?®

The above proposition follows from the fact that y;f > y_iv.% The total inefficiency associ-

ated with the equity-financing setting relative to the self-financing setting is

L= Usf,O - Uef,O —_ L1 + LQ.

4.4.2 Implications for:SEC’s Proposed Securities Offering Reform
Safe Habor for Prospective Information Disclosure from IPO Firms

Given the scarcity of management forecasts in the initial public offeriﬁés, the SEC is consid-
eriﬁé whether to relax the current legal liability and.provide a safe harbor for the disclosure
of forward-looking information by IPO firms. Such a policy corresponds to reducing the
parameter 3 in the context of our model. As shown in both Lemma 4.3 and Figure 4.2, a
decrease in § could induce the issuing ﬁ_rms to publicly issue more forecasts and the investors

‘would have more access to prospective information to facilitate their investment decisions.

*>Endogenizing the entrepreneur’s information acquisition could make it difficult to compare the expected
litigation welfare loss in the Full and Partial Disclosure Equilibria. This is because relative to the Partial
Disclosure Equilibrium, in the Full Disclosure Equilibrium, the entrepreneur could be less inclined to acquire

-information (the equilibrium A is higher), even though she discloses more often (y; < y:)

*The proof is provided in the Appendix. ‘ o

97



However, the overall effect of a safe harbor policy on the social welfare is ambiguous. Thé
reasons are as follows.

First, when the market is efficient and investors are rational, they on average break even.
More information available to investors has no impact on their collective welfare. Second, the
production efficiency remains the same as well, as can be seen from our previous analysis.
Last but most importantly, under certain circumstances the imposition of a safe harbor
"could induce an increase in shareholder lawsuits, and more social resources expended in the
litigaﬁion process. Recall that the equilibrium probabiliﬁy of lawsuits equal H(—L) [1 —F(yf)]
where L = % It is easy to see that a lower litigation risk will decrease the probability
that the lawyer files a lawsuit against the forecast, but also increase the probability that the
entreprencur discloses a forecast. When the second effect dominates the first effect, relaxing

the legal liability on voluntary disclosure of prospective information could actually decrease

the social welfare.

Optimal Ex Ante Disclosure Policy

One of the issues for which t‘he SEC is seeking comments is whether it should require the
issuer to file projections or other forward-looking information as part of the registration
statement. To answer this question, we have to determine whether a Full Disclosure is the
optimal ez ante disclosure policy in ‘;he IPO setting.

Under such a policy, full disclosure of forward-looking information is enforced if a firm

ever wants to raise equity. It can be easily seen that the social welfare under this ez ante

98




disclosure policy is the same as that under the Full Disclosure Equilibrium analyzed previ-
ously. However, compared to the welfare under the Partial Disclosure Equilibrium, the Full
Disclosure policy migﬁt not be optimal ex ante.

First of all, even though the Partial bisclosﬁre Equilibrium is associated with an efficiency -
loss in production due to overinvestments,' a Full Disclosure policy induces underinvest&ents.
Second, the Full Disclosure is also associated with a larger litigation-related social loss than
the Partial Disclosure Equilibrium. Therefore, there exists conditions in which each equilib-
rium could be optimal ex ante. To sum up, it inight not, bé optimal for the regulators to

mandate all issuing firms to include projections of their future performances.

4.5 Discussion and Conclusion

We conclude our paper with the following remarks. First, one major limitation of this paper
is that we assume disclosure is truthful if the entrepreneur ever discloses. Even though this
assumption is warranted by the integrity requirements on the IPO prospectus, the possibility
of lying can still arise if the legal liability for forward-looking information is relaxed and firms
start to issue projections. Thereforé, an interesting extension of the analysis is to draw on
cheap-talk or persuasion game models to introduce untruthful reporting, and reinvestigate
the effect of shareholder litigation on IPO firms’ disclosure incentives of prospective infor-
mation and the potential consequences of providing a safe harbor for forecasts in connection
with initial public offerings.

Secondly, we have assumed that capital markets are competitive and investors are ratio-
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nal. As a consequence, the investors are indifferent to different liability rules on disclosure
since they are assumed to always break even in the equilibrium and it is the entrepreneur who
ultimately bears all the consequences of the change in the legal system. To the extent that
‘this assumption is not descriptive of the real world, we might underestimate the potential
henefits of providing a safe hai'er to induce more managerial disclosure of forward-looking
in foi'n'i ation.

Finally, one salient feature of this Ip'apei' is that we heive explicitly modelled shareholder
litigation and its role in affecting issuing firms’ incentive to disclose prospective information.
However, the probability that the firm is held liable by the court (theimealsure of the litigation -
risk) is assu_med to be an exogenous constant, which could actually be a function of the
magnitude of the forecast error. Richer insights may be obtained if thesei elements are

incorporated..
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Table 4.1: Efficiencies of Decisions in Different Disclosure Equilibria

Parameters n<g " >q

Equilibrium Full Disclosure Partial Disclosure

Investment- A maz{s, 0} + (1 = N[[Z (s+ | =X s T = (1 = N _—Ss_q (s +
related - social | 1) d F'(y;)] (Underinvestment) | ;) d F(y;)] (Overinvestment)

loss

Deadweight liti-
gation cost

(1= X) H(=L) Cp [1 - F(yy)]

(1= ) H(=L) C; [1 - F(&))]
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APPENDIX
Appendix 1 Notation and Proofs for Chapter 2

Appendix 1.1 Summary of Notation

’ g = the required investment capital of the project.

g = = the entreprenewr’s investment deciéion.

I = the gross terminal payoff of the investment project, Z = (1+6)7 + €.

§ = the net unite rate of return of the investment project.

¢ = the noise term in the gross payoff of the project, € ~ N(0,0?).

Yo = the public report about the noise term in the gross payoff of the project,
€ = Yo + €, where , ~ N(0,02,).

¥; = the private signal acquired by the entrepreneur about the remaining
uncertainty in the noise term. €,. That is, €, = ¢; + €5, where y; ~
N(0,02;). The cumulative distribution function of 7 is F'(y:)-

p = the posterior mean of the project’s net payoft given the public report
and an-investment level of g, i.e., p(va) = ElZ|Ya, ¢ = @ — ¢ = 07 + yu-
Ez ante p is normally distributed with mean G and variance 0'50_.

x = the information acquisition cost, which is assumed to be a random
variable ez ante with a cumulative distribution function of S(x).

y? = the null signal (or uninformative signal), which does not change the
entrepreneur’s belief about €.

v = the probability that after acquiring the private information, the entre-
préneur will receive a null signal.

A\ = the investors’ conjectured probability that the entrepreneur has not
acquired private information.

0™ = the investor’s ex investment valuation of the firm given no disclosure

and the entrepreneur’s decision to invest.




Appendix 1.2 Proofs
Proof for Proposition 2.4

The investors’ posterior belief about the entrepreneur’s private signal given the invest-

ment decision and no disclosure is (Lemma 1): .

o) = LX) (=7 B [yilp, g = G, m = n]
s NP (1=X)y P+ (1= X% (1=7) Py

If yi*(p, A°) > —p and p + ¢ > 0, the entrepreneur will always invest if she is uninformed
and both P, and P, equal 1. Also, if she is informed, the entrepreneur will invest for all
signals above —p — . Assume the entrepreneur conjectures that the investors believe with
probability A that she has not acquired private information. Given the public report and
her conjecture A%, if the entrepreneur believes investors will price the firm at a value higher
than ¢ (or alternatively 4"(p, A\ = A\°) > —p), she will make disclosure decisions according
to a cutoff yf (p, XO), which is determined by the following equations:

yr o=y

yd

N Yi
(1— Xo) / v d F(y)
" —p—q

i y;r

X0+(1—X0)/ d F(y;)

—pr=q

“where A0 = A% 4 (1 — \%)y.
To be consistent with the entrepreneur’s belief, the solution to the above equations must

satisty y7(p, A°) > —p.
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Define the following function:

(1-X) /I v d F(y)
H(z) = z—— s
ora-x) [ ar@)

—pP—q

S0+ (1 — X9 / (@ — ) d Fy)
-p—q
X0 (1= X0) /

 ad]

d F(ys)

~ Denote its numerator as G(z). It can be shown that G(z) is increasing in z, since G'(z) =
| N0 (1= X0) ffv—(i dF(y;) > 0. Given y* = ¢, G'(z) > 0 and G(y]) = 0, the necessary and
sufficient condition for y* > —pis G(—p) < 0. That is, p /{o+(1_):0) f_—pp_q (p+y:) d Fy:) >
0 (or T(p, 4, 731, X0) > 0). | S |

If the above condition does not hold and if the entfepreneur believes that the investors’
posterior bélief of her private signal given no disclosure and the invesfment decision ¢ = § is
no greater than —p, she cannot invest if she is uninformed or withholding private information
and she will invest and disclose for all signals above —p. In equilibrium, the investors will
always see disclosure if the entrepreneur ever invests. Therefore investing but not disclosing
is an off-equilibrium action. If the investors. can threaten to believe that the Ventrep_reneur»

is hiding a very bad signal and therefore offer a price less than . if the entrepreneur invests '

but does not disclose, a Full Disclosure equilibrium can be sustained.

Q.E.D.

Proof for Lemma 2.2

(i) G'(z) = 0, G(0) > 0 and G(y!) = 0 implies that y! < 0 (G(z) is defined as in the

above proof).

oy
(ii) Proof for 9% > 0.
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1
~ “Yi
(1 =A%) / yi d F(yi)
yl = ‘—p_q.y‘f
A0 4 (1 — A0 / d F(y;)

—p—q

- A ~ i )
= Nyl —(1=X) F(=p-q) (p+a+y))+ (1 -2 [, Fly)dy =0  (*)

. t
Differentiate the above equation with respect to A% and solve for %i—{;:'

t

Yi
0l —yl + / [F(y:) — F(=p—a)] d ys
i —p=g

oX0 N+ (1= [Fy)) - F(-p—a)]

It is easy to see that both the denominator and the numerator are positive. Therefore,

dy} 0. And si N0=A0 4 (1 =\ it t be t thtayif>0
55 > 0. And since A% = + (1 =A%) v, it must be true that 775 :

- »
(iii) Proof for 24 < 0.

FYa
. . . ERN il ay]
Differentiate equation (**) with respect to y, and solve for 7t
(1= X) f(=p-Q W +p+9) <0

Yo - I_,\A0 + (1= X0 [F(y!) = F(—=p— )]

Q.E.D.

Proof for Lemma 2.3

If p <0, it must be true that T(p,q, 0y, /\AO) <0 V_/\AO. Therefore, sT = (1—-7) jpoo (p+
yi) d F(y;) = k™, according to Proposition 2 and 5. S
If p > 0 and T(p,,0,\°) < 0, 6 = (1 —7) fjpoo (p + v;) d F(y;), while k* =
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—(1 =) [ZP (p+wy) d F(y). Using integration by parts,

- 00

kI = (1—7)U7+[_p Fly:) d yi
= (1=7) /_‘—P Fy:) dys

It is easy to see that xf > x*.

If p> 0 and T'(p, G, 0y, A°) > 0, the two cutoffs are,

ko= (1—) [/j/i__ (7)+<7+yi)(1—5in)dF(yi)

[ ) P - ) (1=

v!

e = (1) / (p+v) d Fys).

oo

~ Using integration by parts, they can be rewritten as

—p=G ; v,
o= (1—7y / F(y dyﬁ%/ Fy:) d yi — yi)),
( )[._OO (vi) erquyi(_p_(7 (). ]
4_2) . N
o= (l-—’y)/ Flys) d i
—00
Thus,’
1 (7 'Z/:r -p
Jd okt = (1—) [———— Fly) dy —yl) — Fly:) d v
Kl — & (I=m) {])HH%,L (/_,)_,7 (vi) d yi — i) /_p_(7 (v:) d il
1=y " t N .
= — 7 ( Fly) dyi —y)) — (p+a3+y;) F(ys) d yil
P+ qty; ol —p—q

Denote the numerator of the above expression as (1 —+)J(y]). It can be shown that

Feh=alFh -1~ [ Fdu<o

~p=q
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Since 4/ < 0 (Lemma 2), it must be true that Jyh > J(00) = g ffp_q Fly) dy — (p+
D7, Fly) ds |

Let us then examine the sign of J(0). Define the following function: B(z) = ¢ ffz_q F(y) dyi—

(z +q) f_:_q F(y;) d y;. B(z) is increasing in z, since

=T

B) = qF(-s-0)- [ F)dut(e+q [Fl-z) - F(-s ~q)]
> (¢+q) F(-z) -z F(~z - §) — 3 F(-2)
= =z [F(-z) - F(-2 - q)]

> 0

Since B(0) = 0, B'(z) > 0, it must be true that B(p) > 0if p > 0. It follows that
J(y!) > J(0) = B(p) > 0. Therefore, x'(p) > *(p). -

Q.E.D.

Proof for Equation 2.6

Rewrite U (p) as

+o00

i+ (1= ) / (p+ ) d Fly:) — ] d S(x)

—p

w1

US () = /

J0

[ [ ) d PO S +p (- S(:1)

p—q




Then,

Ly = US.(p) = UZa(p)

- —/j [vp+ (1 —7) ‘/_.+Oo (p+wy) d Fy) — &) d S(k)

P

[ [T o d Pl S+ p 15665 — 5]

o - {n—hp+ﬂ—7)/ (b +9) d Fy) = pl} d S(x)

K* -D

0= [ ) d P d S

_ /:(m—fc*)dS(n)-—/o‘

where the last equality follows from x* = yp+ (1 —7) f_+°° (p+wi) d Fy;) —p when p > 0.

RT

{u—vy[w (p+ ) d Flw)] d S(x),

P—q

p
Q.E.D.
Proof for Footnote 19

Given the public report y,, the investors’ ex ante expected payoff is
Uepa(p / {7l(p + q) gﬁ - ]+(1—7)/ [(p+3+y:)5 —a d Fy:)} d S(x)

' —p—q

q
Jr/T (p+ 85w —a d 5(x)

Rearranging terms we have

Y e q
Unp) = —biSte) +1- 56N @ %+ S 0= [ (= s)k 4 Flw)

—P—q . .




Using the results in Equations 2.4 and 2.5,

~ n ~ Yi 7]
Uatp) = - alra-00) [1 - aPw)
-p—q .
g .l . . vl
= Lin-d [0 ware-w era-5) [0 ar@)
-p—q -p-q

i

~ Yy
(1 - /\0> / Yi d‘F(yi)

It must be true that U/, (p) = 0, since y;* = yl = = " (Equations
®+u—ﬁ)/- d F(y:)
~p—q .
.2.1 and 2.2). Therefore, even though investors overpay when the entrepreneur invests and

withholds private information and underpay when the entrepreneur is uninformed, in the ra-

tional expectations equilibrium they on average break even because they are price-protected.

Q.E-D.
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Appendix 2 Notation and Proofs for Chapter 3

Appendix 2.1 Summary of Notation

& S R W

<D

(¥}

Yn

/\C

the required investment capital of the investment project.

the entrepreneur’s investment decision. ‘

the terminal cash flow generated by the asset-in-place.

the gross payoff of the investment project. Z = (1 + 6)q + €..

the net unite rate of return of the invéstment project.

the noise term in the gross payoff of the project, € ~ N (0, o).

the public report about the noise term in the payoff of the asset-in-
place, @ = 4 + €n, where 7j;, ~ N(O, ol). |

the private signal acquired by the entrepreneur about the noise term

in the gross payoff of the project, & That is, € = ¢; + 0;, where g; ~

N(0,02). The cumulative distribution function of ¢ is F/(y;).

the prior mean of the net payoff (or NPV) of the project given an
investment level of §. s = E[élg = §] — § = 64.

the information acquisition cost, which is assumed to be a random
variable ez ante and its cumulative distribution function is S(x).

the investors’ conjectured probabili’cy that the entrepreneur has not

acquired private information.
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Appendix 2.2 Proofs

~Proof for Lemma‘3.1
Depending on different parameter values, there are two possible equilibria, in both of
which the investors’ valuation of the firm is greater than ¢. It can be shown that V" < g will
not exist in the equilibrium. If V™ < @, the entrepreneur will never issue equity, since she
has to yield 100% or more of her firm’s equity in exchange for the capital needed, no matter
whether she is informéd or not. Given this irwestment strategy, the market price V" is not
rational. This is because if the entrepreneur never issues equity, the investors will not make,
any conjectures on the firm’s valué. Therefore there is no basis for a valuation as V" < q.
The two equilibria differ in that in Case N1 the entrepreneur invests when she is unin-
formed, while in Case N2 she does not invest if she has no private information.
(i) éase N1:

The necessary and sufficient conditions for Case N1 are
V' >gq and Up(yn, A g =17) > Ua(yn, A, =0),

or equivalently,

q
> i
Vn) Yh,

Vs g and (yn+s+q)(1—

where V™ =y, + s+ ¢ + 4 and y}* is represented in Equation 3.1.

Rearranging the terms yields,

yln > max[—yh -5, —‘S_'{S_q‘th - 3] if s>—¢q
yt > -y, —s and  y, <0 if s=-q

v € (—yn—s,—gfgun—s) and y <0 if s<—g
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In this case, the entrepreneur invests if she is uninformed. If she is informed, she invests
only if (yn + s+ q+ yi)(1 — 1—/(7,7) > v,. Hence, when investors observe the entrepreneur
issuing equity, they infer that the entrepreneur is either uninformed or informed with a
signal above the investment cutoff t¥. The posterior mean of the private signal 37, given

the entrepreneur’s decision to invest, equals

*+00
a-% [ wdFw
n ¢V

yi = s . (A2.1)
A (1= ) / d F(y)
tN
It is easy to show that 3 > 0, since
400 '
/ yldF(yl) > 0 if tNZO;
N
»+00 tV
/ v, d Fly;) = —/ yi d F(y) >0 if tV <0.
tN J —00
If s >0, then y* > 0> —s. If s € (—g,0) and y;, > 0, then
¥t > max[—1 P . -8 = y'>- -
Yi € Yh ) 8+th Yi S+th
= Yy’ > =5

If s < 0 and y, <0, then

V'>q & y'>—-y,—Ss

= y' > -3

Since tV = —s — ‘—/ﬂ—q:—(?(s + y), it must be true that t¥ < —s.

(i) Case N2:
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The necessary and sufficient conditions for Case N2 are

V> and (s +D0- 7)< wn

where y* is represented in Equation 3.1.

Rearranging the terms yield,

yr € (~yn—s,—gFgun—s] and >0 if s>—¢
yp > -yn—s and y, 20 it s=-¢

Yyt > —y, —s and y?2¥s_f_qy/1—s if s<—gq

In this case, the entrepreneur does not invest if she is uninformed, and if she is informed,
“she invests only if (y),+s+7+y:)(1— qu) > y,. Therefore, issuing stock signals to the market
that the entrepreneur is informed with a signal above the investment cutoff V. Therefore

the posterior mean of the private signal ¢}* based on the stock issuance decision is

+o00
/ v d Fly,)
" 1N
yl = s . (A2.2)
- / d F(y,)
. tN

To prove V¥ < —s, let us assume instead " > —s. Since tV = —s — Vng_—q(s + ylh), it
follows that yj' < —s.

From the above expression of 4', we have

+c0 ~+00
/ g d Fy) = / yi d Flw).
i

JIN tN

However, ]L,T,oo ylt d F(y;) < f;,oo(—s) d F(y;) < ft,“:w tN d F(y;), while f;\,oo v d Fy;) >

Ot d F(y;). Contradiction! Therefore it must be true that ¢tV < —s.
Q.E.D.
Proof for Proposition 3.3
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(i) Case N1.
The information acquisition cost cutoff is determined by Uy (yn, A, a = 1, k) = U1 (yn, A, a =

0). Therefore,

AN 400

= [ pdPe) [ st arw) (- PP - ks +2) (L= )
s t ;
= / [yn = (g + s+ G+ ) (1= )1 d Fly)

If s > 0, the first-best information acquisition cost cutoff is £* = [~ [~ (s + )] d F(ys)-
It can be proved that the shares of the firm are overvalued if the entrepreneur issues

equity when uninformed. To see this,

B _ q
Us(yn, \a=7q) = (yn+s+7q) (1—Vn)
_ q
= {(ypo+s+qg) (1— -
(J/L 1)( yh+8+§+?/?)
_ q
> (y,+s5+7q) (1 - ——no
(i 7) ( yh+$+q)

= yp,t+s

since yi* > 0.

On the other hand, when the entrepreneur is informed, ez ante her shares are underval-




ued. To see this, from Equation A2.1,

(1) / " ydF(y:)

N

yi - +00 .
A4 (1= X / dF (y;)
’ t

N

+00
[, warw)
t

N

/. ar(y)

. +00
= / yrdF(y; / Yy F(y;)

=y <

It follows that

*+00
[, s+ ) (-5 d Fw
N

(- F@) [ s a4 d Fo)

00
= / (yn+s+q+y) d Fly) — @
t

N “+0o0
[ s+ g d P
t
+o0o
< / (o + s +q+w) d Flys) — g (1 - F(V))
SN
t.+oo ' .
= / (yn + s +ui) d F(y:) (A2.3)
LN
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The information acquisition cost cutoff x" must satisfy

N
h’:':/

+00
<L/yMFﬁ / (v + 5+ 1) dF () — (g + )
. t ' .

N “+00 -
q

?//L(ZF(:/i) /N (yh +s+q-+ yl) (1 V”)dF(yz) (yh + s (j) (1 - W)
A

N

+00

(s + i dF(Jl)

1N

(s +y)ldF (ys)

+oo
< / (s 4+ vi) C]F(JL)

OO

since tV < —s. _
If s <0, the first-best information acquisition cost cutoff is K* = fjsoo(s + ;) d F(y).
In Case N1, when the entrepreneur-is uninformed, her expected payoff from investing is

larger than the expected payoff from not investing, i.e.,

2> Uz(yh, Ag=0)=yn (A2.4).

UQ(yha )‘1 q = Q) - (yh + s+ Q) (1 v

The information acquisition cost cutoff " must satisfy

-tV 00 . _
KN = / mdmeyA (ot s+ 3+ 3) (1= 1) A Py) = (g +5+0) (1= )
=00 J
. LN 400
< / yn d Fy:) + / (yn +s+wy:) d Fy:) —un
J—00 tN

= [+ a P

+oo
< / (s +92) d Fly)
hl*

since tV < —s (whe;re the first inequality follows from inequalities A2.3 and A2.4.).
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(ii) Case N2.

First we can prove that Case N2 only exists for s < 0.

Recall that when the entrepreneur is uninformed, her expected payoff from investing is
Us(yn, \yg=q) = (yp + s+ q)(1 = Vln) It is easy to shown that Us(yn, A, ¢ = §) > yn + s,
because V" =y, + s+ G+ 4y >y, + s + q (since y' > 0).

Therefore, if the prior mean of the NPV of the new project is zero or positive (s > 0),
it must be true that Us(yn, A, ¢ =G) > y,. That is, it is always optimal for the uninformed
entrepreneur to invest because the firm’s shares are overvalued and investing genefates a
higher expécted payoff than not investing. However, this contradicts the second condition
that sustains Case N2. To be consistent, we must have s < 0. v

Since Case N2 only exists for s < 0, the first-best information acquisition cost cutoff is

£ = [T (s + i) d Flys).

In this case, in the rational expectations equilibrium, the entrepreneur’s shares will be

on average correctly priced. To see this, from Equation (**),

400
- / g d Fly)
n {

p N
Uy =

; /.m p—

00

:>/ yldFJ1)=/ yi d Fy)

tN
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It follows that

N

o a-re") |,
= /N (yn+ts+d+wy)dFly)—q T
¢ /t (Yo +s+q+y) d Fly)

400 —
1
+0o

(yh+8+5+yi)dF(yi)

N

00
- / (g + 5+ 7+ ) d Fly) — gl — F(tV))

N

+00
- / (v + 5+ 1) d Fly)
t

JIN

The information acquisition cost cutoff " is determined by Uy (yn, A, a = 1,k) = Ur(yn, A, a =

0). Therefore,

+00

= [ B [ s (- d P - w
J —00 JiN

400 00
= / (yn + s+ yi) dF(yi)—/ yn d F(y;)
t ﬁN

As proved in the main text, tV < —s < ¢, it follows that

00
Y= / (s +yi) d Flys)

< (s+yi) d Fy:)

Q.E.D.

Proof for Proposition 3.5
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(i) Partial Disclosure Equilibrium
If s > 0, the first-best information acquisition cost cutoff is k* = [° [ (s + ;)] d F(ys)-
The information acquisition cost cutoff ¥ is determined by Uy (yn, A, a = 1, k) = Ui(yn, A, a =

0). Therefore,

7

vl

L\
& = [ P [ s arw) (- gh) d Fw)
oo t

00 q
+/ (5 +9) d Fly) — (s +0) (1 - 1)

Yi

Applying integration by parts yields

W= th<t‘/>+<yh+s+yJ>F<yz«>—Jh / (1~ o5) Fludu

o)
+(yn + ) — / (yn + s+ y:)dF () — (yn + s + ) (1 — %)

oo
3V q_ Y,
= Fly;) dy; + /F.di_n
/——oo (i) d yi Ut s+t ( v (yi) dy Y
Thus,
v r q M ' -
k' —rKk" = , Fly)dy, —vy)') — Fly)d v
yh+5+§+w(/tv (%) d yi = v7') /tv L(%) i
1 v ; ~s
= vw ld (/v Fys) dys—y]) = (yn+s+7+y)) /V_ F(y:) d il
t
Denote the numerator of the above expression as J(y)). Using t¥ = —s — V” (s +y?)
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and 4] =y, we can show that

, 9 \% —8§
Jh = qF@) -1+ +s+y)FE) - - / F(y:) du
t
__—r( - .
= GIFG) -1+ FE)—e - [ PG d
y/L+S+yi tv

< q[F<y2>—11+F<tV>—~—y ;f’i m; — (" +s)FP(")
h i

= q[Fly)) -1 -qr(")
< 0

Since ] < 0 (Lemma 3.3), it must be true that J(y!) > J(0)=¢q ffs_;’% Fly) dy; —
(yn +s+d) f;s-m?%s Fly:) d yu. |

Let us then examine the sign of J(0). Define a function B(z) = ¢ ffx__q—% F(y) dy; -
(yn, + =+ q) j__;_?# F(y;) d y;. B(z) is increasing in z, since "

/ — (73/ qYhn T -
B (z) = F(l—z— 14+ ——s —/ ~Fly) d oy + (yp + 2+ F(—x)
() = qF( el e il (%) dyi + (v q) [F(~z)

Yptw

(j.’l? 1+ qylz

(g — _4dh
( u+z " (yp )
THY quyn ~ =
=~ +2) P~ — — )1+ —E )k (gp+ 2+ QF(~2) -  Fly) dy
yn + (yh + 33) : -x-ﬁ% B
qx 14 qyn qz qx

— 2 (g z+ G F(—z) +
Yn + 2 (yh+x)2] (yl ) ( ) Yot T Yo+

qz ]
:UIL“*'I

= (yp+x+J[F(-2) - F(—z —

> 0 Yz > max[0, —yp)

Since B(0) = 0, B’(r) > 0, it must be true that B(s) > 0 if s > 0. It follows that
J(y)) > J(0) = B(s) > 0. Therefore, & > &*.

(ii) Full Disclosure Equilibrium ’ o
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The information acquisition cost cutoff x" is determined by U{ = U*. Therefore,

400

= / (s + ) d Flg)

N

If s > 0, the first-best information acquisition cost cutoff is k* = [**°(s+y;) d F(y;) — s

-85

Thus k¥ > k*. If s < 0, the first-best information acquisition cost cutoff is x* = [F*(s +

y;) d F(y;). It follows that k¥ = k*.

Q.E.D.

Proof for Proposition 3.7

Since comparisons of other cost cutoffs are provided in proofs in Proposition 3.3 and 3.5,
and it is obvious that " = s for the Full Disclosure Equilibrium, we only need to show
kY < kM for the Partial Disclosure Equilibrium.

Using the éxpression kY — k* and the result k¥ = k* + s (if s > 0) in the proof for
Proposition 3.5,

1 v -
W = o) P dna) — s raed) [ PG dul -

v tV

Denote the numerator of the above expression as W (y)). We can show that

Wiyl) = qIFW)-1-qrE")—s

q
< 0

the Partial Disclosure Equilibrium only exists for s > 0. ‘
Since y] > —s (see proof for Lemma 4), it must be true that W(y]) < W(-s) =
gs — sV™ < 0. It follows that W(y!) < W(—s) < 0. Therefore, £ < &M.

Q.E.D.
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- Appendix 3 Notation and Proofs for Chapter 4

Appendix 3.1 Summary of Notation

q

iy
a1

the required investment capital of the investment project.

the entrepreneur’s investmer;t decision.

the gross payoff of the investment project. Z = (1+0)7 + €.

the net unite rate ofb return of t‘he investment project. |

the noise term in the gross p.ayoff of the project, € ~ N(0,0?). The
cumulative distribution function of € is G(e).

the private signal acquired by the entrepreneur about the uncertainty in
the noise term. & That is, € = §;+7; where §; ~ N(0,07), 7 ~ N(0,07)
and 0? = 02 + o7. The cumulative distribution functions of §; and 7
are denoted as F'(y;) and H(v) respectively.

the informed ‘entrepreneur’s forecast of the firm’s terminal flow based
on her private signal F' = E[Z|y;] = (1 + )7 +

the prior mean of the net payoff (or NPV) of the project, i.e., s = 0§+y,.
the exogenous probability that the entrepreneur is uninformed.

the lawyer’s share of the damage award paid by the investors.

- the probability that the court will hold the entrepreneur liable when a

lawsuit is filed due to a fall in the stock price.
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Appendix 3.2 Proofs

Proof for Footnote 16

We only provide the proof for the case when the entrepreneur invests and discloses her
private signal, since thé proof of the other two cases are straightforward.

Since the investors are rational, they will endogenize their damage awards from the future .
lawsuits into their‘plli'icing of the firm’s shares at t = 2. Denote the fraction of the shares the
entrepreneur will offer the investors in exchange for § as . Under the competitive market

assumption, it must be true that

G=als+q+y ~- DB +(1-7) Dy,0),  (A3.1)

where s + § + v — D(y;, 8) is the firm’s expected residual cash flow after deducting the
litigation damages.
The entrepreneur’s expected payoff at ¢ = 2 if she invests and discloses y; will be (1 —«)

of the firm’s expected residual cash flow:

Uiy m =y, A, g =q) = [s + G+ — D(y:, B)] (1 — ).
Substituting « from the Equation A3.1 into the above utility function yields,
Uilgom =y, M q=0) = s+ ?i —D(yi, B).
Q.E.D.

Proof for Lemma 4.3

In the Partial Disclosure Equilibrium, the disclosure cutoff y;f is determined by the fol-
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lowing equations:

stul =1 D(B) = (s+aru)- o) (432)
a-» [* wdrw)
yr = | — (A3.3)
A Prob(m =mn,q=q g =0)+ (1 -\ / dF(y)

Rewrite Equation A3.2 as
[s+yl —yDB] (s+d+v) =(s+q7+y) (s +ul).

Differentiate it with respect to 8, keeping in mind that both y;( and y* are functions of (.

We have

oyl oD(B), , ; e oyl N
/1 . " P ’{'L ol — D 1 —_ 1 p n ! 1
(55 =7 55 et atu) +ls+u -7 DB 55 ag SHU+(sHa+y) F5

or alternatively, .
| _ 9y D) o, (- Iy;
2 — 6ll+ + D T .
It is easy to show 9D(p)
It is easy to show that ~o5 > 0 and D(f) > 0. It must be true that
oyl "
i o Oy
o5~ op
Then differentiate Equation A3.3 with respect to 3. We have
Ay v ‘ ayT
L[\ Prob(m =mn,q=q,0g = 0)+ (1 - \) / dF)] =1 =N) (=) Flyh) =L
g 9B
1
From Equation A3.2, it is easy to see that y/ > y*. Then it must be true that sign(%%) =

" t n 0 It
svlgn(%%—). It follows that either %‘% > %%— >0 or %%— < %‘% <0.
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Define a function

t t

4 F(g)}—(1-)) /

—5—

M(t)=t{\Prob(m=n,q=q,¥p=0)+(1-X) /

—5—q

Y d F(y:).
q

[t can be proved that M(t) is an increasing function. Define y] = vl (B = 0). It is easy

to see that M(y!) > 0 when 8 > 0, and M(y]) = 0 when 8 = 0. Since M'(:) > 0, it must
R t n

be true that y/(8) > 3! when 8 > 0. We must have %% >%y_é_ > (. That is, the disclosure

cutoff is increasing in the litigation risk.

" Q.E.D.

Proof for Proposition 4.3

Recall that one necessary condition for the existence of the Partial Disclosure Equilibrium
i1s 8™ > ¢, which also implies that s + y:r > vD(B) (from Equation 4.1).

Since J(y;) = s+ ;i — ’yD(ﬁ) is increasing in y; and J(y) = 0, it must be true that

yf > y;. Therefore Ly is higher in the Full Disclosure Equilibrium than in the Partial Dis-

closure Equilibrium.




