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1 Introduction

Will voluntary disclosure of information (e.g., the existence of ongoing projects), which
will be completely subsumed by a later announcement (e.g., the ultimate cash flows from
the projects), have an incremental impact on a firm’s stock price at the time of the later
announcement? A Bayesian economist might be tempted to respond that the answer is no.
After all, the early information becomes redundant at the later date.

This reaction reflects a broader attitude about the impact on long-term valuations of
trading on short-term information. Stiglitz (1989) considers an example of investors acquiring
information today that becomes publicly available tomorrow, and argues that while there
may be a private benefit to trading on such information in the short-term, there is no long-
term effect on prices.! In this case, what are the firm’s incentives to disclose such short-term
information?

Importantly, the settings we have in mind are ones in which disclosure is truly redundant.
Specifically, it does not lead to feedback effects that would impact firm investment decisions,
nor does it convey any information about persistent unobservable factors that could impact
firm value beyond the subsequent disclosure at the later date. Trueman (1986) forcefully

argues that in such a setting:

“the disclosure would simply advance the time at which investors learn something
about the firm’s earnings. The market value of the firm at the end of the period,
after the actual earnings had been reported, however, would be unaffected by the
forecast release (since the estimated earnings becomes irrelevant for valuation at
that time).”

While the above argument is intuitive, in this paper we show that strategic early disclosure
can increase firm market value at future dates even after the disclosure becomes redundant.
Our insight is that disclosure affects investors’ information acquisition decisions, and conse-
quently, influences the information environment at later dates. Disclosure directly impacts
early investors’ information choices, which changes the public information available to later
investors (via the information revealed by short-term prices), and consequently affects their
information acquisition and demand for the stock.

To highlight the economic channel, we restrict attention to a stylized setting. Specifically,
we study a model with two trading periods in which the firm’s terminal value depends on
the payoffs to a long term project (i.e., the assets-in-place of the firm) and, possibly, a short

term project. If it exists, the short-term project’s payoft is publicly revealed after trade in

n fact, Stiglitz (1989) argues that it may be desirable to tax short-term turnover to make prices less
volatile, even though this reduces or eliminates the incorporation of short-term information into prices.



the first period and before trade in the second period. The long-term project’s payoff is
revealed only after trade in the second period, when it is paid out as part of the terminal
value.

We assume that the manager knows with certainty whether the short-term project exists,
and can disclose this information truthfully before the first round of trade by paying a cost
(as in Verrecchia (1983)). The manager’s objective at the disclosure stage is to maximize the
long-run (second-period) market value. The short-term project’s payoff is publicly revealed
before the second round of trading, independently of the manager’s disclosure decision,
and makes the manager’s disclosure completely redundant. Before trading in each round,
investors choose whether or not to acquire costly information about the long-term project
(as in Grossman and Stiglitz (1980)).

Our main result is that, provided that the cost of disclosure is not too high, the manager
will voluntarily disclose the existence of the short-term project. By disclosing, the manager
affects information acquisition and trading by investors. When early (first-period) investors
learn that there is a short-term project, they face more uncertainty about the second-period
price, which, in general, has two effects on first period price informativeness. First, increased
uncertainty reduces how aggressively informed investors trade on their information, which
tends to reduce price informativeness. Second, increased uncertainty can either increase or

2 However, we

decrease the fraction of early investors who choose to acquire information.
show that the impact of lowering trading intensity dominates and, as a result, disclosure
always reduces first-period price informativeness. Once the short-term project’s payoff is
revealed prior to the second round of trade, the increased uncertainty about the long-term
project leads more second-period investors to become informed about it. We show that the
impact of more information acquisition at the later date dominates the impact of higher
uncertainty in the short term. Hence, the resulting long term prices more precisely reflect
the firm’s true value and hence are higher on average, due to a lower risk premium.

Our analysis is particularly relevant when the projects that a firm may have undertaken
are themselves subject to high uncertainty. For instance, firms that engage in multi-stage
R&D investments (e.g., clinical trials for pharmaceuticals) often choose to disclose this infor-
mation in early stages even though such disclosures become redundant once the outcomes are
realized. Our model implies that the impact of such disclosures on investors’ information ac-
quisition and longer term prices is likely to be stronger when there is high uncertainty about

the ultimate payoffs from the project. Consistent with our mechanism, Cookson, Moon, and

2As we discuss below in Section 3.3, the fact that the fraction informed can increase or decrease with
residual uncertainty also holds in the single period model of Grossman and Stiglitz (1980) — see their Section
IL.H.



Noh (2022) show that forward-looking, speculative disclosures are associated with a gradual,
longer-term increase in average prices, a gradual increase in liquidity, and more informed
trading. Moreover, they show that these effects are stronger when such disclosures are about
R&D and for firms with higher idiosyncratic volatility.

There is an extensive literature on understanding the rationales for disclosure. Diamond
(1985) shows how pre-commitment to publicly disclosing information can improve welfare
by improving risk sharing and saving real resources which would otherwise be devoted to
private information acquisition. In the presence of proprietary disclosure costs, sufficiently
good news is disclosed and bad news is withheld (Verrecchia (1983)), and improvements in the
quality of managers’ information increases disclosure (Verrecchia (1990)). A similar threshold
disclosure characterization exists if investors are uncertain as to whether the manager has
information (Dye (1985), Jung and Kwon (1988)). Diamond and Verrecchia (1991) show
disclosure changes risk for market makers, which affects their willingness to provide liquidity.?
We contribute to this literature by introducing a distinct rationale for firms to voluntarily
disclose information.

Our paper is related to the literature on earnings guidance, which focuses on the man-
ager’s incentives to influence investors’ expectations about future earnings. In Trueman
(1986), early voluntary disclosure that is later validated by a mandatory disclosure helps the
manager signal to investors about her persistent skill in identifying optimal investment de-
cisions.* In contrast, our model is designed so that at the time of the mandatory disclosure,
any earlier voluntary disclosures become completely redundant. Yet, our analysis highlights
a channel whereby the earlier disclosure still increases firm value at the later date.

The literature on feedback effects highlights a related complementarity between disclo-
sure and informed trading by investors.” In such models, the manager chooses to strategi-
cally disclose information to encourage investors to trade more aggressively on their private
information, or acquire more information. This results in more informative prices and, con-
sequently, better informed real decisions by the manager. For instance, Goldstein and Yang
(2015), Goldstein and Yang (2019) and Goldstein, Schneemeier, and Yang (2020) highlight
how disclosure along one dimension of fundamentals can crowd in more informed trading
along another dimension. Yang (2020) considers an oligopoly setting where firms disclose
information about consumer demand to encourage investors to trade on their private infor-

mation about an orthogonal component.

3See also surveys in Verrecchia (2001), Dye (2001) and Beyer, Cohen, Lys, and Walther (2010).

4In his model, the manager’s ability to predict the firm’s future optimal production level is the unobserv-
able characteristic. By releasing a forecast that is subsequently validated, the manager signals to investors
that he has that skill, which improves subsequent firm investment decisions, and hence increases firm value.

5See Bond, Edmans, and Goldstein (2012) and Goldstein and Yang (2017) for recent surveys.



In contrast to this literature, the disclosure in our setting is not about the realization of
cash flows per se, but the exposure to an additional source of risk (the short-term project).
As such, the most closely related papers are Smith (2020) and Lassak (2020). Smith (2020)
shows that disclosure about a firm’s riskiness can induce investors to acquire more informa-
tion about fundamentals. Lassak (2020) studies a setting where disclosure about cash flows
can increase uncertainty, and shows that the firm discloses information only if it crowds in
more learning by investors.

The economic mechanism in our model is distinct from this work. First, the manager’s
motivation for disclosure does not rely on any feedback effects: the manager does not learn
from, or make investment decisions based on, the equilibrium price. Second, in our setting,
the direct effect of the firm’s disclosure about the short-term project is to initially discourage
informed trading by early investors and so make short-term prices less informative. However,
we show that through the endogenous information acquisition choices of later investors,
this leads to more informative prices in the long term. Importantly, in our model, the
manager’s disclosure decisions reduce price informativeness in the short-term, yet there is
an amplification effect in the long term, whereby long-term prices are more informative with
the disclosure than without.

Our analysis also highlights the importance of considering the consequences of risk and in-
vestor risk-aversion for voluntary disclosure. Two related papers are Dye and Hughes (2018),
who study a how firms’ voluntary disclosure decisions to risk-averse investors are affected by
systematic risk, and Banerjee, Marinovic, and Smith (2021), who study how a firm’s disclo-
sure decision is affected by the presence of diversely-informed risk-averse investors. In these
papers, importantly, there is only one trading date (i.e., there is no notion of redundancy),
and the manager’s disclosure and the information that investors are endowed with are both
about the firm’s total cash flow. In contrast, our analysis features endogenous information
acquisition by investors over multiple periods. This multi-period setting is critical for the
mechanism we focus on, because a reduction in price informativeness in the short run leads
to improved price informativeness in the long run.

A different rationale for strategically increasing uncertainty to induce information collec-
tion is to reduce agency costs, as featured in Strobl (2014). He considers a static model with
moral hazard and adverse selection, and shows that managerial investment behavior under
the optimal contract tends to lead to increased uncertainty about output, and consequently
more information collection by investors. Importantly, there is no notion of redundancy
and no disclosure decision, which are crucial elements of our analysis. Moreover, there is
no systematic increase in expected prices as a result of information acquisition, a key result

of our paper, and investors collect information only once, so there is no notion of shifting



Figure 1: Timeline of events

t=0 t=1 t=2 t=3
Manager observes x, Frac. \; acquire info a7 publicly revealed 0, u revealed
chooses D or ND and observe 6 Frac. Ay acquire info Asset pays V
Inv. demand X;; and observe 6

Asset trades at P, Inv. demand X
Asset trades at Py

the distribution of information collection over time, unlike the economic mechanism in our

model.

2 Model

In this section, we describe the model and discuss some important assumptions. Figure 1
summarizes the timing of events.

Payoffs. There are four dates t € {0, 1,2, 3} and two securities. The gross return on the
risk-free security is normalized to one. The risky security is a claim to a public firm with

terminal value V', which will be realized at ¢ = 3. The value V is given by
V=V+an+60+u, (1)

where V is a known constant, 1, 6, and u are independently normally distributed and z €
{0,1} is independent with prior probability p on = 1. The aggregate supply of the risky
security is given by Z, = Z + z where 2z are normally distributed, and are independent of
each other and other random variables. We denote the date ¢ price of the risky security by
P,, and note that P; = V. We denote the mean of n by 7, normalize the means of 6, u and
2z to zero without loss of generality, and denote the variance (precision) of these shocks by
iy (7(), respectively).

The event where x = 1 corresponds to the case where the short-term project exists and
x = 0 to the case it does not. The payoff to the short-term project xn is publicly revealed
at date t = 2, and the payoff # + u is publicly revealed at date ¢ = 3 when the asset pays off.

Investors. There are overlapping generations (OLG) of investors. Generation t consists
of a continuum of investors, indexed by ¢ € [0,1] with CARA utility and risk-aversion +.
Investor 7 in generation t can pay a cost ¢ to observe f immediately before trading at date

t, and submits demand schedule X;; to maximize her expected utility over wealth at date



t + 1. Importantly, the price at date t + 1 is determined by the trading demand by in-
vestors in generation t 4+ 1. With some abuse of notation, we denote investors who choose
to acquire information about 6 by ¢ = I, those who choose to remain uninformed by i = U,
and the fraction who choose to become informed at date t by ;. Let Fr, = o (9, {Pk}k<t)
and Fy; = 0 ({P},,) denote the information sets at time ¢ for informed and uninformed
traders, respectively._ We will use E;; and Vy, i € {I,U}, to denote the relevant conditional

expectation and conditional variance operators..

Manager. The firm’s manager knows = at date ¢ = 0 and chooses whether or not to
verifiably disclose it at a cost ¢p > 0.° Let d = D and d = ND correspond to the choice
of disclosure and non-disclosure, respectively. The manager optimally chooses her disclosure

strategy to maximize the expected date 2 price. Let

d, x}

denote the expected price conditional on the realized value of x and the disclosure decision

Uy(z) =E {PQ

d.” Formally, a type 2 manager’s problem is

Ulr) = max Ua(z) — cplig=py- (2)

3 Analysis

Our focus in this section is to show that there exists an equilibrium in which a manager with
a short-term project (z = 1) discloses this information at date 0, while a manager without a
project (z = 0) does not disclose. Importantly, in this equilibrium, investors at date 1 and
2 infer z = 0 (with probability 1) in the event that the manager does not disclose.

We shall establish this by working backwards. First, taking a disclosure d € {D, ND}
and investor’s information acquisition choices A\; and \; as given, we solve for the equilibrium
prices P, and P, in Section 3.1. Next, given a disclosure policy d, we solve for the optimal
information acquisition choices at dates 1 and 2 in Section 3.2. Finally, we establish sufficient
conditions under which our conjectured disclosure policy is the unique equilibrium policy in
Section 3.3.

SImportantly, note that the manager does not observe the realization of 1 until date 2.

"Note that because E[zn|z] = 0, and because 7z is publicly-disclosed before the t = 2 trading round and
therefore enters any price function linearly, the expected price in the event of no disclosure is identical across
values of x, Unp(0) = Unp(1).



3.1 Financial market equilibrium

For given disclosure and information choices, in such an equilibrium, the financial market
equilibrium either places probability 1 on # = 1 (in the event that the z = 1 manager
discloses) or places probability 1 on x = 0 (in the event that the x = 0 manager discloses
or either manager does not disclose and is inferred to be the x = 0 type). Hence, the
derivation of the financial market equilibrium follows from the standard “conjecture and
verify” approach. Fix the fraction A; of investors in generation ¢t who acquire information

about fundamentals . We conjecture that prices are of the form:

Py (d) = Ay (d)+ By (d) sp1, and (3)
P2 (I, d) = A2 (d) + B2 (d) Sp2 + C2 (d) Spl + xn, (4)

where the price signal s,, = 6 + b, (d) 2z, for t € {1,2}. Note that the equilibrium price
coefficients { A;, By, Cy, b} depend on the manager’s date zero disclosure decision d. However,
in what follows, we will suppress this dependence for notational convenience unless necessary.
The above conjecture implies that the date ¢ price provides a noisy, linear signal s,; about
fundamentals 6 to the uninformed investors of that generation. Moreover, the uninformed
investors at date 2 can condition on the date 1 price to infer s,. This implies that the

conditional beliefs of an uninformed investor at date ¢ = 1 are given by:

1 1
Ei[0] = 227 vy, (0] = =~ where 7,y = 7, /b2 (5)

)
To + Tp1 To+ Tp1  TUL

Similarly, the conditional beliefs of an uninformed investor at date ¢ = 2 are given by:

Tp1Sp1 + Tp2Sp2 1 1
) VUQ [0] -
Ty + Tp1 + Tp2 To + Tp1 + Tp2 TU2

EUQ [‘9] =

,  where 7,0 =7./b5.  (6)

Note that investor ¢ in generation ¢ chooses optimal demand X;; to maximize CARA

utility over wealth at date ¢t + 1 i.e.,

X = arg max Eit[_e_'Y{Wt-i-X(PtJrl—Pt)}] 7)

Eit[Pr1] — P

B YVt [Prya] ®)

where the date 3 price is P; = V. This implies that the optimal demand for date 2 informed



and uninformed investors are given by

1V +an+6-— P

1V +an+Eplf] — P
XIQ —

d Xpys=-— 9

respectively. The market clearing condition at date 2 is:
>\2X]2—|—(1 _)\Q)XUQ = Z+ZQ. (10)

Re-arranging terms, we see that the market clearing price verifies the conjecture in (3).
Similarly, the optimal demand for date 1 informed and uninformed investors are given by
1 A2 + BQQ + CQSpl + 1777] — P1 1 AQ + BQEUl[Q] + CQSpl + ZEf] — P1
X5 =- > 5 , and Xy =— 5 5 3
8 2?7y + B [Tp2 v 22 [Ty + B3 [Tp2 + B /Tin
(11)

respectively, where investors understand z = 1if d = D and x = 0 if d = ND. Again, the

date 1 market clearing condition, which is given by:
)\1X[1—|—(1—)\1)XU1 = Z+Zl, (12)

implies that the market clearing price verifies the conjecture in (3)-(4).

The following result characterizes the financial market equilibrium.

Lemma 1. Fix the fraction of informed at each date i.e., A\i, o € [0,1]. There exists an
equilibrium in which date 1 and 2 equilibrium prices are given by (3)-(4), where the price

signals spe = 0 + b2y,

BQQ 2
by = —— = ( 27 +x—>, (13)

AoTy By \ \372T, Ty

and the price coefficients Ay, As, By, Bs and Cy are characterized in the appendix.

3.2 Information acquisition choices

Given the characterization of the financial market equilibrium in the previous section, one
can characterize the optimal information acquisition choices for generation ¢ investors by
comparing their expected utility with and without private information.

Let E;- [] refer to the expectation of generation t investors before they have acquired

any information or observed the date t price. Then, the expected utility from acquiring



information is given by:

U = By [Epy[—e YWt Xne(Prra=P)—chy] (14)
while the expected utility from not acquiring information is given by:

Uyt = By [Eyy[—e "Wt Xve(Bra—Poly) (15)

Standard calculations show that the relative expected utility can be expressed as:
Ly A, \) = —— =" | 77— (16)

just as in Grossman and Stiglitz (1980). Note that if I'; (A, = 1) < 1, then all investors
in generation ¢ choose to become informed (i.e., \; = 1), while if I'; (A, = 0) > 1, then no
investors acquire information (i.e., Ay = 0).

As is standard in the literature, in what follows we focus on equilibria featuring “interior”
information choices i.e., A1, A2 € (0,1) to keep the analysis transparent. In Appendix B.1, we
characterize conditions under which such interior equilibria obtain. Consistent with intuition,
the information equilibrium is interior when information costs neither “too high” (so that
no investors acquire information) nor “too low” (so that all investors acquire information).
Moreover, to ensure that date 1 information choices are interior when the firm has a short-
term project (i.e., x = 1), the prior uncertainty about this projects payoff must not be too

high (i.e., 7, cannot be too low), because otherwise, no investors acquire information.

3.3 Disclosure decision

We begin by showing that the expected date 2 price is increasing in As.

Lemma 2. For a fized x, the expected date 2 price E[Py] is an increasing function of the

fraction of investors who acquire information at date 2 (i.e., \y).

Proof. Note that

_ 0l _ B
E[P] =V — " Ty 4 T (17)
Vr2[Ps] Vo[ P3]

Furthermore, when A, is interior, it is pinned down by the information acquisition condition



['3(A\) = 1, which implies
Vs [Ps] = eV, [P3] (18)

Hence, the weighted average precision can be expressed as:

A2 (1—X2) 1 Ly L
+ = Ao (1—e ) +e777). 19
Via[Ps] Vo Ps] Vi [B3] (= ( ) ) (19)
Since Vo [Ps] = 1/7,, implies that the expected price E [P] is an increasing function of
A2. ]

The above result highlights a key feature of our setting: in equilibrium, the expected price
increases in the fraction of investors informed at date 2. Intuitively, as more investors become
informed, the equilibrium price becomes more informative about fundamentals. This implies
that the weighted average precision increases, which in turn implies that the risk premium
(price discount) is lower.

There are two notable features in the above analysis. First, the equilibrium posterior
variance of uninformed and informed investors are proportional (i.e., equation (18) holds).
This is an implication of equilibrium in information acquisition — an investor must be
indifferent between paying the cost to acquire information and remaining uninformed — and
arises generally in models with fixed costs of information (e.g., Grossman and Stiglitz (1980)
and related models).

Second, the posterior variance of informed investors at date 2 (V5 [P3]) does not depend
on the fraction of informed investors Ay. This is because informed investors observe a perfect
signal about fundamentals () if they choose to acquire information and consequently have
nothing to learn from the price. However, this is not critical for the relation between expected
price and the fraction Ay of informed investors, and similar results hold when informed
investors observe a signal with noise.

Next, we show that the fraction of investors who acquire information at date 2 (i.e., As)
is higher with disclosure (d = D) than not (d = ND).

Lemma 3. The date 1 price is less informative (i.e., the precision of the date-1 price sig-
nal, T,1, is lower) and date 2 information acquisition is higher (i.e., the date-2 fraction of

informed investors, Ay, is higher) when the manager discloses.

This result is intuitive. When d = D, investors infer that x = 1, and so face higher
unlearnable uncertainty at date 1. This leads informed investors to trade less aggressively
on their information and makes the date 1 price less informative — this is apparent from

the expression for date 1 demands in Equation (11).

10



The increase in uncertainty can also lead to more or less information acquisition at date
1 (i.e., A; may be higher or lower). There are two forces that operate in different directions
on the fraction informed when unlearnable uncertainty increases. First, because risk-averse
traders anticipate trading less aggressively on their signals when uncertainty is higher, it
makes acquiring information about the learnable component less valuable. This tends to
reduce the fraction informed. On the other hand this reduction in trading aggressiveness
tends to reduce the informativeness of the price-signal and so encourage more traders to
acquire private information.Note that this is analogous to what Grossman and Stiglitz (1980)
show for the effect of changes in residual uncertainty in their single period setting (see their
Section II.H).®

However, the Lemma establishes that the impact on trading aggressiveness always dom-
inates, and therefore the date 1 price is always less informative about fundamentals when
the manager discloses the short term project.. In turn, this implies that prior to acquiring
information, date 2 investors have a higher conditional variance about fundamentals 6, which
leads to more information acquisition prior to the date 2 trading round.

We are now ready to establish the existence of the conjectured equilibrium.

Proposition 1. Suppose the cost of disclosure cp > 0 is not too large. Then, there exists
an equilibrium in which a manager with a short-term project (i.e., x = 1) discloses this
information (i.e., chooses d = D), but a manager without the project (i.e., x = 0) does
not disclose (i.e., d = ND). Moreover, the expected long term price E [P,] is higher with

disclosure than without.

Proof. To establish that the conjectured equilibrium is in fact an equilibrium, it suffices to
show that each manager type prefers to play her conjectured strategy given the strategy of
the other type. Consider first the manager without a project (x = 0). Taking the x = 1
manager’s disclosure strategy as given, then if the z = 0 manager follows her conjectured
strategy and does not disclose she is inferred to be the low type. If she deviates and discloses
x = 0 then she is still identified as the low type and also pays the disclosure cost. Hence,
playing her conjectured strategy is optimal.

Consider now the x = 1 manager. Taking the x = 0 manager’s strategy of non-disclosure
as given, we need to establish that the x = 1 manager prefers to disclose. Supposing that

she instead deviates and refrains from disclosing, then in the conjectured equilibrium the

8Specifically, denote the terminal payoff by § + u in their single period model. The fraction of informed

-1 2_2
investors is pinned down by e7¢ = —:;, where 7y = (—Tl + -,—ngr'r ) and 7, = ;;Tz. The indifference
u P

ol __1 T i
T\ e T e and so is

hump-shaped in 7,: it is increasing in 7, when 7, is low, but decreasing in 7, when 7, is high.

condition implies that the (interior) equilibrium A can be expressed as A =

11



market will infer her to be an x = 0 type. The payoff from disclosure is
Up(1) —cp =E[P(1,D)] —cp (20)

while the payoff from non-disclosure (given that zn is publicly revealed at date two) is:

Unp (1) =E [Py (1, ND)]. The incremental benefit from disclosing versus not disclosing is
(UD(l) - CD) - UND(l) =K [Pg (1, D)] —E [Pg (1, ND)] — Cp. (21)

Since Ag (D) > Ay (ND) by Lemma 3 and since E [P,] is increasing in Ay by Lemma 2, we
have that
E[P,(1,D)]—E[P, (1, ND)] > 0, (22)

which establishes the result about the expected price. Moreover, this implies that as long as

the cost of disclosure cp is not too high, it is optimal for the = 1 manager to disclose. [J

As discussed above, the key mechanism that causes disclosure to increase the expected
price at date 2, E[P;], is that the presence of the project increases the risk faced by investors
at date 1. Consequently, they trade less aggressively, which decreases price informativeness
and therefore incentivizes information collection at date 2. Figure 2 provides an illustration
of this channel. Panel (a) plots the equilibrium fraction of investors who acquire information
at date 2, and panel (b) plots the equilibrium expected date 2 price E[P,], in the event of
disclosure (i.e., d = D, dashed) versus no-disclosure (i.e., d = N D, solid), as a function of the
variance of the project payoff, 1/7,. Note that the effect of disclosure on date 2 information
acquisition and, consequently, on the expected date 2 price is higher when the project is
risker. Intuitively, this is because the riskier the project is, the more that disclosing its
presence harms date 1 price informativeness and therefore increases the value of acquiring

information at date 2. It follows that the incentive to disclose is stronger for riskier projects.

3.4 Equilibrium uniqueness

Proposition 1 establishes the existence of an equilibrium of our conjectured form. However,
it does not speak to the existence of other equilibria in which, e.g., both types do not disclose
with positive probability. We will show below that within the class of equilibria in which
the financial market is linear, the equilibrium we characterize is unique. To do so, we must
entertain the possibility of managers following mixed disclosure strategies, so it is helpful
to make explicit the dependence of expected P, on the market’s belief about the manager’s

type. Hence, let Uyp(x;q) = E[P2|d = ND,z] denote the expected price as a function of

12



Figure 2: Ay and E [P] as a function of the project variance, 1/7,

The figure plots the fraction of informed investors at date 2 (i.e., A2) and the expected
date 2 price as a function of the variance of the project payoff 1/7, for disclosure (i.e.,
d = D, dashed) versus no-disclosure (i.e., d = ND, solid). The other parameter values are
as follows: V=1,vy=02,¢=03, =1, 7,=1,7.=1,, 7=0.
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x in the event that the manager does not disclose and the market assigns probability ¢ to
x = 1 in the event of no disclosure. Suppose that in the case that both types disclose with
probability one, and hence the conditional probability given nondisclosure is not defined by
Bayes rule, the market assigns off-equilibrium belief qorr = 0. That is, in the event of off-
equilibrium non-disclosure the market assigns the manager the lowest type. The following
Lemma establishes that we can rule out any equilibria with interior A in which an x = 0

manager discloses with positive probability.

Lemma 4. There do not exist equilibria in which an x = 0 manager discloses with strictly

positive probability.

Intuitively, in any conjectured equilibrium in which an x = 0 manager discloses, she can
make herself strictly better off by refraining from disclosing, saving the disclosure cost, and,
at worst, still being perfectly identified at an = = 0 type. Owing to Lemma 4, the only
remaining candidate equilibria (with interior A’s) are those in which the x = 0 manager
never discloses and the = 1 manager discloses with probability r; that is strictly less than
one, r € [0,1).

When the z = 1 manager mixes between disclosure and not, then when the market
observes no disclosure, traders at date 1 perceive the future asset price as following a normal
mixture distribution and there does not exist a linear equilibrium in the financial market,

which we record in the following Proposition.

Proposition 2. There do not exist equilibria in which an v = 1 manager discloses with

probability less than one and the financial market equilibrium is linear.
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Hence, there are no equilibria in which the manager follows a mixed disclosure strategy
(or never discloses) and asset prices are linear functions of the underlying shocks.

While we have focused on linear equilibria, we note that due to the inherent nonlinearity
of the problem, it is unclear whether or not any noisy rational expectations equilibrium
outside of the linear class even exists in the case of mixed strategy disclosure, and if so, what
its properties are.” However, under an additional economically natural continuity assumption
on the (admittedly endogenous) expected price in the event of nondisclosure, the following
Proposition rules out mixed strategies when disclosure costs are sufficiently low and the prior

probability p is sufficiently low.

Proposition 3. Suppose that Uyp(1;q) is continuous in q at g = 0. Then if the disclosure
cost cp and the prior probability p that x = 1 are sufficiently small, there does not exist an

equilitbrium in which an x = 1 manager discloses with probability r < 1.

Intuitively, when p is very low, if an x = 1 manager does not disclose the market assigns
probability close to zero that she is the x = 1 type. We know from Proposition 1 that, as
long as costs are sufficiently small, if the market assigns probability equal to zero that x = 1,
then an z = 1 manager finds it optimal to disclose and thereby identify herself to the market.
Hence, under continuity of non-disclosure expected utility Uyp at ¢ = 0, it remains optimal

for the x = 1 manager to disclose when this probability is positive but small.

4 Discussion and Extensions

Our model is stylized for tractability. In this Section, we provide discussion of our assump-
tions and how our mechanism extends to more general settings.

We focus on a manager who is concerned with the “long run”, post-disclosure price P, so
that the disclosure is unambiguously redundant by the time her “utility” is realized. This is
the starkest setting in which to illustrate that, despite the redundancy, she may still find it
optimal to engage in costly disclosure. When the manager also cares about the “short run”
price P, which is directly affected by disclosure, then she may have additional incentives

to do so (e.g., if n had a sufficiently positive mean).!® One could also allow the manager’s

9Such a setting does not meet any known conditions for characterizing equilibria outside of the linear
class, such as the “exponential family” condition of Breon-Drish (2015). More generally, characterizing the
existence and uniqueness of rational expectations equilibria in settings where payoffs follow more general
non-exponential family distributions (e.g., normal mixture distributions, as in this case) is a difficult open
problem in the literature, and is beyond the scope of this paper.

10 A5 discussed earlier, the literature has also considered alternative settings in which disclosure encour-
ages short-term information acquisition, which would partially mitigate the economic channel we focus on.
However, in such settings, the disclosed information is not redundant in the sense we capture.
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objective to depend on the terminal price Ps = V + 1 + 6 + u, but because this quantity is
exogenous, excluding it is without loss of generality. While it would be interesting to extend
our analysis to solve for the manager’s objective as part of an optimal contract, such an
extension is beyond the scope of the current paper. However, we expect that our mechanism
will be present, qualitatively, in any situation in which the optimal contract places positive
weight on the long-run price.

It is not necessary for the payoff xn to be perfectly publicly revealed at date 2 for the
initial disclosure to become redundant and for our mechanism to operate — a noisy signal
at date 2 about xn would have qualitatively similar implications. Similarly, one could allow
the disclosure of x = 1 at date 1 to be accompanied by a noisy, public signal about the
realization of 7 e.g., s, = n + ¢, with ¢, independently normally distributed. In this case,
our results would be qualitatively unchanged — we would only have to change the notation
in the analysis to replace the unconditional moments of n by their conditional counterparts
(i.e., replace 7 by E[n|s,] and o; by V [n]s,]).

All of our results go through as stated for a more general setting z € {z,xg} for any
nonnegative r; < xy, and where we interpret the manager’s disclosure as being directly
about the riskiness of the short-term project. This is because the manager does not choose
whether to make the investment, but only to disclose whether the firm has the project.
' We expect our results to be qualitatively similar if = follows a more general discrete
distribution with more than two states and the disclosure cost is sufficiently small. In this
case, we conjecture that all managers above the lowest possible realization of x will find it
optimal to disclose and the lowest possible type will refrain from disclosing. Moreover, while
we expect that our mechanism is qualitatively robust to even more general distributions and
cost functions, such settings are generally intractable.!?

We consider a setting with short-lived investors in order to transparently and tractably
illustrate the important economic forces. In Section 4.1 below, we consider a fully dynamic
version of our model, in which investors are long-lived and can acquire a signal at a time of
their choosing. We show that our main result obtains for a range of parameter values: that
is, disclosing higher x leads to more information acquisition at date 2, and consequently,
higher expected price.

Similarly, the assumption that asset supply is i.i.d. is for simplicity. In Section 4.2 below,

Tn this setting, we would still have that disclosing x leads investors to face more uncertainty at date 1,
which makes date 1 prices less informative, and consequently, leads to more information acquisition at date
2. As such, firms with z = 2y would disclose this information, while firms with = x;, would be indifferent
between disclosing and not.

12Tn particular, as we have discussed in Section 3.4, if, in equilibrium, investors place positive probability
on more than one value of x, then there is no longer a linear equilibrium in the financial market, and it is
not possible to characterize the equilibrium, or even demonstrate existence.
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we show that our results are robust to correlated asset supply (i.e., Z; = Z+¢(Zy_1 — Z) + 2
for ¢ # 0). What is important is that disclosure about the existence of the project reduces
price informativeness in the first trading round by making the asset riskier (and thereby
inducing informed investors to trade less aggressively), which increases the value of acquiring
information prior to the ¢ = 2 trading round.

The details of the analysis for these extensions are presented in Appendix B.

4.1 Long lived investors

In Appendix B.2 we show our results generalize for a range of parameter values in a setting in
which investors are long-lived and can acquire information at either date 1 or 2. Specifically,
we assume that the asset payoff and supply dynamics are the same as in the benchmark
setting. However, in contrast to the assumption of short-lived investors in the benchmark
setting, we assume that there is a unit mass of long-lived investors with CARA () utility
over t = 3 wealth who participate at both trading dates. Each investor ¢ can pay a cost to
observe # immediately before trading at the date of her choosing (i.e., at t =1~ or t = 27).13

In order to sustain an equilibrium with information acquisition at ¢ = 2~ we assume time-
dependent information costs ¢; with ¢; > ¢y. This is because the gross value of information
decreases deterministically in time. If ¢ was constant in time, then in any conjectured interior
equilibrium with nonzero acquisition at the second date, we necessarily have a profitable
deviation for any investor who is currently acquiring at ¢ = 27 to instead acquire at t = 17,
pay the same cost, and yet obtain strictly higher expected utility.

Investors submit demand schedules X, ¢ € {1,2} to maximize expected utility over
terminal wealth. We subscript quantities associated with an investor informed at t = 1~
by I1, at t = 27 by 12, and those who choose to remain uninformed by U1l and U2. The
fraction of investors who are informed at date t is denoted by ;.

As in the earlier analysis, we conjecture and verify that there exists a financial market

equilibrium in which prices are of the form:

P1 = Al + Blspl, and P2 = Ag + BQSPQ + Cgspl + xrnm, (23)

where the s,y = 0+b,(Z,— Z) for t € {1,2}. Relative to the benchmark analysis in Section 3,
there are two notable changes. First, the optimal demand for investors at date ¢t = 1 reflects

a dynamic hedging demand. Specifically, while the optimal demand for investor ¢ at date 2

13Since the information available to investors is the same in either period, investors will not choose to
acquire information in both periods.
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is given by EV]— P
2l V| — I
VWi Ps]

as before, we show that the optimal demand for investor 7 at date 1 can be expressed as:

X, :lEil[P2_Pl_6i1(v_P2)]
" YV (P — Py — Ba(V — P,))

(25)

Ci1(V—Py,Py—Py) - o . . :
W is the conditional regression coefficient of P, — P; on V — P, given

investor 7’s information set. Using these demands, we can solve for the equilibrium price

where /Bil =

coefficients by imposing market clearing at both dates.
Second, while the date t = 2~ information equilibrium condition (for an interior equilib-
rium) is given by
Via(V)

RECINIP, L 26
ViaV)* (26)

as in the benchmark analysis, the date ¢ = 1~ information equilibrium condition reduces to

67(0102)\/V11<P2 — P _611(V_P2)) -1 (27>

Vi (P — Py = Bun(V — P))

This reflects the fact that investors have the option to wait until date ¢t = 2~ to acquire
information, and so will only acquire information at date 1 (i.e., pay a cost ¢; instead of ¢),
if the reduction in the variance of the orthogonal part of the date 1 return (i.e., the part of
return P, — P; that is conditionally independent of V' — P,) is sufficiently large relative to
the incremental information cost ¢; — ¢o. Together, equations (26) and (27) pin down the
equilibrium fractions of informed traders, A; and Ag, in any interior equilibrium.

Note that Lemma 2 applies directly in this setting, since the date 2 price has the same
functional form as in the benchmark model and the date ¢ = 27 information condition is the
same. Hence, the expected date 2 price increases with disclosure if and only if the date 2
fraction of informed traders A\ increases with disclosure. While an analytical proof of Lemma
3 is not tractable, we can numerically show that the key result obtains i.e., Ay (D) > Ay (N D)
in this setting for a range of parameter values. As a result, the analog of Proposition (1)
applies even when investors are not myopic and can choose when to acquire information.
Figure 3 provides an illustration of these results. As in our benchmark analysis, both the
fraction of informed investors (Panel (a)) and the expected price at date 2 (Panel (b)) are
higher with disclosure than without, and the effect of disclosure on both the fraction informed

and the expected price is stronger when the project is riskier (1/7, is higher).
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Figure 3: Ay and E [P] as a function of the project variance, 1/7,, with long-lived investors

The figure plots the fraction of informed investors at date 2 (i.e., A2) and the expected
date 2 price as a function of the variance of the project payoff 1/7, for disclosure (i.e.,
d = D, dashed) versus no-disclosure (i.e., d = ND, solid). The other parameter values are
as follows: V=1,vy=02,¢1=07, =03, =1,7,=1, =1, 7=0.
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4.2 Persistent aggregate supply shocks

In Appendix B.3, we consider an extension of our benchmark model that retains the assump-
tion of short-lived investors but extends the setting to allow for persistence in the supply
shocks. Specifically, suppose that the aggregate supply of the stock follows an AR(1) process

ie.,

A

Zy =7 + A(Zi—y — 7) + 24 Zo 5 (28)

for ¢ € (0,1) and z; independently normally distributed with precisions 7,;. This nests our
benchmark setting as the special case in which ¢ =0 and 7,1 = 7,0 = 7.
We conjecture and verify that there exists a financial market equilibrium in which prices

are of the form:

Py = A+ Bisp, and P = Ay + Baspe + Casp1 + a1, (29)

where the s,y = 0+b,(Z; — Z) for t € {1,2}. While much of the analysis follows from that in
the benchmark model, a key difference is that the price signals s,; and sy, are now correlated,
which affects the date 1 investors’ beliefs about date 2 prices, and date 2 investors’ beliefs
about the terminal payoff. The explicit calculations are provided in Appendix B.

Given these differences, however, the functional forms for demand functions and the
information conditions are analogous to those in Section 3, and a version of Lemma 1 obtains.
Moreover, Lemma 2 applies directly in this setting. Although we expect the analog to Lemma

3 to hold, analytically establishing this result is intractable. However, we can demonstrate
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Figure 4: Ay and E [P,] as a function of persistence ¢ of supply shocks

The figure plots the fraction of informed investors at date 2 (i.e., A2) and the expected date
2 price as a function of ¢, for disclosure (i.e., d = D, dashed) versus no-disclosure (i.e.,
d = ND, solid). The other parameter values are as follows: V =1, 7y = 0.2, ¢; = ¢3 = 0.3,
To=1717=1T0=70=1,7,=2,1=0.
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numerically that the result obtains i.e.,
A2 (D) = X2 (ND), (30)

for a wide range of parameters, and consequently, Proposition 1 applies in this setting.
Figure 4 provides an illustration. Panel (a) plots the fraction of investors who acquire
information at date 27, and panel (b) plots the expected price at date 2. As in our bench-
mark model, disclosure leads to more information acquisition and higher expected prices.
Notably, the fraction of investors who acquire information at date 2 tends to increase with
¢. Intuitively, this is because when noise is persistent, the date 2 price is less (incrementally)
informative given the public information, since the noise in the date 1 and date 2 signals are
correlated. As a result, the incremental value of acquiring information is higher in this case.
Similar results hold in the long-lived investor setting of Section 4.1 above, with persistent

supply shocks.!

14The setting in Appendix B.2 already incorporates both long-lived investors and potentially persistent
shocks.
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5 Concluding Remarks

We propose a novel rationale for voluntary disclosure, by studying how voluntary, costly
disclosure affects information acquisition in a dynamic model of trading. We show that a
manager finds it optimal to disclose information that becomes redundant at a later date,
even if she intends to maximize long-term share prices. By disclosing information about the
presence of a short-term risky project, the manager increases perceived risk and reduces price
informativeness in early periods. Once the payoffs of this short-term project are revealed,
later investors acquire information more aggressively than they would have if the manager
had not disclosed the project earlier. We show that increased information acquisition by later
investors can dominate the short-term increase in uncertainty, and lead to long-term prices
that are more informative and higher on average. Furthermore, the impact of disclosure on
investors’ information acquisition and longer term prices is likely to be larger for firms in
industries where cashflows of typical projects are more uncertain and dispersed.

Our analysis suggests a number of natural extensions. For instance, it would be inter-
esting to consider the strategic timing of voluntary disclosure (as in Guttman, Kremer, and
Skrzypacz (2014)) in a setting with dynamic information acquisition. It might also be in-
teresting to study how voluntary disclosure is affected by dynamic information acquisition
in the presence of real investment and feedback effects. Finally, one could endogenize the
manager’s objective as part of an optimal contracting problem and study disclosure policies

in the resulting equilibrium. We leave these questions for future work.
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A  Proofs

A.1 Proof of Lemma 1

We can solve for the coefficients b; and by by observing that s,; is a linear transformation

of the informed residual demand A\, X;; — z;. This implies:

by = ——— b = et B%/TPQ'

/\2’7'“’ )\1 B2

(31)
Next, we solve for the price coefficients by imposing market clearing and matching coeffi-
cients. Specifically, note that By is given by:

_ )\2 (TUl + Tu) + Tp2
U1+ ATy + T2

Bo (32)

where 71 = 79 + T, and T = T,/ b?. Substituting, this implies that B, is a solution to
H(B;) =0, where

B2)\2T2’T3
2 271 2
X | V| o+ o+ T | + AT
( §2 2n+’79527'2>2
27u

B2)\271273
72 ((Bg 32 = + 79 + )\27u> + )‘37—57—2

n 1.27- 2
)\272 z

H(B,) =

Note that

A (VP (1o 4 Tu) + AeTET)

H(0) >0
2
V2 (19 + A7) + A5T2T,
H(l) _ ()\271)(7'9 ('\/37',74»7)\3:):27572)2+)\%)\%Tﬁ‘rﬁf§)
TH (’y37'7,+'y)\§x27'37'z)2+272)\§x27'7,7'3‘rz(724—)\27'”7'2)—&-/\%1473722(72+)\27'u7'z)+)\27',2]7'u (76+'y4/\27u72+/\%)\g7'37'§)
<0

— Y

since Ay < 1, which implies there exists a solution to H(By) = 0 for By € (0,1).

Given Bs, we can solve for (by,by), and then solve for the other coefficients using the
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following system:

vZ (72 (Z—; + 719+ Tu> + A%TUQTZ>

Ay =V — : (34)
727—u (Z_S + 79 + )\27-u> + A%TSTZ
1
VZ _
Al = A2 — TN n AT + xn (35)

2 ( L b% ) z2 bgB%Tﬂ+xZTz
B +22 |+
2

%?-&-7'9 Tz ™

bg (1 —)\2)7'2

Co = (36)
% (bg (;71 + 79 + AQTU) + rz)
B, — bity (B + Co) (b%Bng + 2%7,) + (By + Cy) 7. (B2 (02 )\, + b3) T, + 2°7,) (37)
L B3, (b3 (bitg + 72) + bi\T2) + 227, (biTe + T2) '
O

A.2 Proof of Lemma 3

We first establish the claim about the fraction informed, A5, and then show that it implies the
claim about the precision 7,;. For an interior A, Ay, note that the information equilibrium

conditions imply

Vi [Ep[Pi]]

V=P (38)

where W = ¢27¢ — 1. Substituting in explicitly, the information equilibrium conditions for

dates t =2 and t = 1 are given by

1 32 2
woo M g = g/TU1+x2/T’7, (39)
1/7, B3 [Tpo + 22/,
respectively. Plugging in 7y = 71 + 72 and rearranging terms gives:
Te = W (Tu1 + Tpo) (40)
B3
=W 41
Bl b o) “
Next, recall that since By is given by
A
By — o (Tu1 + Tu) + Tpo (42)

Tu1 + )\QTU + Tp2
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we can substitute in to express it as

. /\QTu (1 + W) + W’Tp2 (1 — )\2)

B (14 XW) 1, (43)
(P D) 4 (1= o) Ao WT,)
B Y2 (AW +1) (44)

Combining (40) and (41), plugging in (44), and rearranging, characterizes the equilibrium

relation between A\ and z in any interior equilibrium:

x? . B%(W+1>Tp2_7—u

45
T Tp2 Tu — Wpa ( )
RGO+ W) + (=) W) (W + 1) 7 — 7y (46)
Y1+ A W)2 Tp2 (T — Wp2)
2 . 2.2 2

V212 (MW + 1) 27, (MW T, 7, — 7?)

where the last line defines the function G(\3) in order to condense notation. Note that
2(42- TuTz e .
G(0) = _ P ) and G(1) = -1 (G ia) ) For the equilibrium Ay € (0,1) to

T2T ] 727 (V2 —WTyTs2)
exist, we need to have: G (1) > £ > 0 > (G (0), which is equivalent to restricting
n

2 2
v v
S S— P g 4
A+w)n = Wr 48
&2 > W, (49)
V< (1+W)7,T. (50)

Moreover, tedious algebra establishes that

G () =

= g1 (A2) g2 (A2) g3 (\2) (51)

By the implicit function theorem, in order to show that A, is increasing in z2, we need to

show that G(\2) above is increasing in Ay. Now,

93 (A2) = ! >0 (52)

1 )\gTuTz
T - 2 vz
u (H/ ’72
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from (48), and g3 (\2) is increasing in A\y. Next,

A2TuTs
(1 — /\2> <I/%/ - 272 >

g2 (/\2) = 1-— 1 > 0 (53)

At
and since 77 — Aa# > 0, g2 (A\2) is increasing in A\y. Finally, g; (\o) is increasing in \s.
Moreover, it must be positive in an interior equilibrium since G (\g) = % > 0 and we

already know that g and g3 are positive. This implies

dG

Dy, — 919205 919295 + 919205 > 0. (54)

To summarize this shows that G (\g) is increasing in Ag. Since G (A\g) = f—z, this implies that
n
the equilibrium ), is increasing in 22 as long as A\; and )\, are interior.
Now consider the ¢t = 1 price-signal precision 7,;. Once again using the ¢ = 2 information

equilibrium condition, we can write Ay explicitly in any interior equilibrium:

1/7’[]2
W:l/—T (55)
#6270—1: T 2 (56)
re+7p1+fz(%“)
1 1 o+ 70\
= Ay = - L 57
s (g ) 57

the only term on the right-hand side of eq. (57) that depends on the manager’s disclosure
x is the ¢ = 1 price-signal precision 7,; and we have already shown that Ay increases in z?.
Hence, it must be the case that 7,; decreases in x°.

]

A.3 Proof of Lemma 4

Suppose to the contrary that there exists an interior equilibrium in which an z = 0 manager
discloses with probability ry € (0, 1], an z = 1 manager discloses with probability r; € [0, 1],
and we do not have ro = r; = 1 (we consider this case separately below). In such an

equilibrium, the market assigns probability

p(l - 7’1)
1L —p)(1—ro)+p(l—r1)

Q(le 7’1) = (
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that £ = 1 in the event of no disclosure. Consider first the case r; = 1. In this case the
market assigns probability ¢ = 0 and therefore the expected price for an x = 0 manager is

identical whether she discloses or not, Uxp(0;q) = Up(0). Hence,

Up(0) —cp < Unp(0;q),

which implies that the x = 0 manager strictly prefers not disclosing. Consider next the case
in which r; € [0,1). In this case, because the x = 1 manager does not disclose with positive
probability, then we know that she is either indifferent (in the case 1 € (0,1)) or strictly

prefers not disclosing (in the case r; = 0), which implies:

Up(1l) —cep —Unp(l;9) <0
= UD(O) —Cp — UND(O;Q) <0

where the second line follows from Lemma 2, which establishes that Up(1) > Up(0), and the
observation that Unp(1;q) = Unp(0; q), since the expected non-disclosure price only depends
on the market’s beliefs ¢ and not the realized value of z. This implies that the z = 0 manager
strictly prefers not disclosing. Finally, consider the case in which rq = r; = 1. In this case,
Bayes rule does not pin down the probability that the market assigns to £ = 1 in event of
nondisclosure. Given off-equilibrium belief gopr = 0, we again have Unp(0; gorr) = Up(0)

and hence
UD(()) —cp < UND(O;q)

so that the z = 0 manager strictly prefers not disclosing. O]

A.4 Proof of Proposition 2

Suppose that there exists an equilibrium in which the manager follows a disclosure strategy
ro =0, r; € [0,1) and asset prices in the event of nondisclosure d = N D are linear functions

of fundamentals

Pl (ND) = Al (ND) +Bl (ND) Sp1, and
Pg (JT,ND) :A2 (ND) +BQ (ND)5p2+CQ (ND)Spl +I7]
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where the price signals s,; = 0 + b, (ND) z for t € {1,2}, and we define the precisions 7,; =
7. /b%. In the analysis that follows we will suppress the explicit dependence of the coefficients
on the event of nondisclosure in order to reduce clutter. Let Fr, = o (d,G, {Pk}kgt) =
o (d, g, {Spk}k<t) and Fuyy =0 (d,{Pi},o,) =0 (d, {Spk}k<t) denote the information sets at
time ¢ for informed and uninformed invegtors, respectivelijith conditional expectation and
variance operators E; and V. i € {I,U}.

In an equilibrium of the posited form, all investors at the date 1 trading round assign

probability

p(l - 7“1)
1L —p)+p(l—m)

C](T’OZO,?H):( € (p,1)

that the firm has a project, x = 1. Consider the problem of an arbitrary informed investor
at date 1

max Epn [—e_WX(PQ_Pl)]
X

Computing the expected utility in the objective function yields
En [_e—VX(Pz(I)—Pl)}

= ¢Ep {_B—WX(PA”C)—PQ

T = 1:| + (1 _ q) En |:_€—7X(P2($)—P1)

-

X B0 [Pa(1)]~ PO+ 372 X2V 11 (Pa(1)) _ (1 X (Ex1 [P2(0)]—P1)+ 272 X2V 11 (P2(0))

—q)e

_ 1 1
_'YX(A2+B29+C2SP1+77—P1)+5“/2)(2(1/7'77+B§/Tp2) _ (1 o Q) e—’YX(A2+B29+CQSp1_P1)+§’Y2X2B§/Tp2

—_= —qe

where the first equality uses the law of iterated expectations to condition down on z and the
second equality uses the fact that, given x, the second period price is conditionally Normally
distributed under the informed investor information set, and the final equality plugs in for the
conditional means and variances. The investor’s maximization problem is strictly concave

and defined for demands X on the entire real line. Hence, there is a unique optimal demand
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X1, for which the FOC is necessary and sufficient:

_ 1
0= q <A2 + Bze + Ogspl + ?7 — P1 — ’}/Xll (% -+ B—%>) 677X11(A2+329+C25P1+777P1)+§72X?1(1/TW+B§/T:02)

Tp2
+(1—gq) <A2 + Batl + Caspn — Pr — v X1 %) 6_7X11(A2+B29+C25P1_P1)+%72X%1B§/Tp2

Pl—Al

= Ay + By0 + C
Q<2+2+2 B,

o las 1
+1—P —vXn (% + B_3>> g“’X“"*ﬂQX?l " (58)

Tp2

P —A
—l—(l—q) (AQ""BQQ"‘CQ%_Pl_'YXIlTB_%)
1 p2

where the second equality divides out terms that are common across the two exponentials
and plugs in explicitly for s, in terms of the price P, using the initial functional form
conjecture. Equation (58) does not have a closed form solution, but it uniquely characterizes
the informed demand function X (0, P;).

Similarly, consider the problem of an arbitrary uninformed investor at date 1

max Euq [—e_VX(PZ_Pl)} )
Under the conjectured price functions and resulting uninformed information set, for the
date 1 uninformed investors, the fundamental € is conditionally normally distributed with

conditional mean and variance

P - A 1 1
Epff] = 22 = LTI 270y ) = =
To + Tp1 To+ T DBy To + Tp1 TU1

(59)

Hence, computing the expected utility in the objective function yields

¥

) e X Eua PO =P +572 X2V (P(0)

Eyy [_e—vX(P2(~’v)—P1)]

[_empz(x)m

= K T = 1:| + (1 — q) Eiy |:_6’YX(P2(96)P1)

— e X ERIRW-P) P XV (R() (1 _
_qewx(A2+BQEU1[9}+czsp1+ﬁfP1)+%72XQ(1/”*35/71’2*33/7’”)

1
. (1 . Q) 6_'YX(A2+B2]EU1[9]+C25p1_P1)+§’Y2X2(Bg/Tp2+B§/TU1>

where the first equality uses the law of iterated expectations to condition down on z and the
second equality uses the fact that, given x, the second period price is conditionally Normally

distributed under the uninformed investor information set, and the final equality plugs in for

29



the conditional means and variances. As for an informed investor, an uninformed investor’s

maximization problem is strictly concave and defined for demands X on the entire real line.

Hence, there is a unique optimal demand Xy, for which the FOC is necessary and sufficient:
2 2

0= q (As + B [0] + Cospr +77— Pr— 7 Xon (£ + 2 4+ )

_ 1
o1 XU1(A2+BoBun [0]4-Cospr+7—P1)+57° X, (1/79+B3 /7p2+B3 /7u1)

X
2 2
+ (1= q) (42 + BaEunlo] + Cospr — Py — 71X (2 + 22))

e_VXUl(A2+BQEU1[QHCQSPI_PI)*%’YQX&(Bg/szJrB%/TUl)
Tpl P—-A B3 B3 A Xu17i+ 372 X2 L
=q|Ay+ | B P~ 4O ——+4+7—P —~X (L+_2_|__2> 2V A7
q( ’ ( 279+Tp1 ? B 7 L= 0A\ 5 Ty T ) ) € !

(60)

Tp1 P — A B | B?
+ (=) (Apt (B2 4 Gy ) D = P (24 22
( q) ( 2 ( 279 . 2) B 1= YAur {2, T 5
where the second equality divides out terms that are common across the two exponentials
and plugs in explicitly for Ey[0] and s, in terms of the price P, using eq. (59) and the
initial functional form conjecture. Equation (60) does not have a closed form solution, but
it uniquely characterizes the uninformed demand function X (P;).

With the optimal demand functions pinned down, the market clearing condition requires
)\1X[1(07P1)+<1 _)\I)XUI (Pl) :Z+Zl. (61)

The demand functions characterized by egs. (58) and (60), and the market clearing condition
(61) fully characterize the t = 1 equilibrium price. In order for our conjecture that Py is
linear to be consistent, it must be the case that the P; that satisfies this set of equilibrium
conditions is a linear function of the form P, = Ay + Bys,1 = A1 + By (0 4 b1z1). We will
proceed by enforcing the initial conjecture that the price is a linear function of this form and
showing that this leads to a contradiction.

Specifically, we will show that a linear P; so defined has non-constant derivative, which
contradicts linearity. By the implicit function theorem, the demand functions characterized
in egs. (58) and (60) are continuously differentiable in their arguments, and it therefore
follows from another application of the implicit function theorem that the equilibrium price

defined by eq. (61) is a continuously differentiable function of the underlying random vari-
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ables 6 and z;. Differentiating the market clearing condition totally yields

0 1
—P = .
0z Mam X1 (0, P) 4+ (1= M) 55 Xoa (Pr)

(62)

Furthermore, computing the partial derivative of the informed demand function with respect

to Py using the implicit function theorem on eqgs. (58) yields

0

— X0, P) = —K_l 63
gp,n(0: ) = =Ky (63)
where
qy (TL + f;%) 6*7X11ﬁ+ 0% XHT o (1 B q)fyf;%
KIl _ n P »
<1 _ %) (qe 'YX1177+2'Y XIlT"I + (1 _ q>>
1
1
2 X X
1 (Aa + Bab + CoBgb 47— P — X (%+g>> (77 - 72X ) NN
Y O T
(1-%) (qe R +<1—q>)
(5 +5)e TR (1) V2
(1-%) (qe G, +<1—q>)
2
<77 - ’VXH%) qe—szer 27 Xnﬂ7 qe—fme;Jr 57 XIlTn
+ 7y [ G 1 —

By e 7X11n+27 X7 e*’YX1177+2'Y X7

HT’I—i—(l—q) IlTn+(1_q>
where the final equality uses the FOC from eq. (58) to substitute

’YX1177+ vy XI1 ™

P—A 2

(A2+B29+02%—P1—7X11%) =—<ﬁ—7X11%> < o
1 6_7 117]+2'7 ]17_ + (1 i q)

in the second term and simplifies the resulting expression. Similarly, using the implicit

function theorem to compute the partial derivative of uninformed demand using eq. (60)

gives

0

8_P1XU1(P1> =K} (64)
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where

q7<%+B2+TB2> 'YXU17]+2'Y XUlT"+<1_q>7(B2 +B_§)

Tp2 U1 U1
KUl - X X2 (65)
. Tpl 1 0 U17]+2’7 UlT .
(1 (BQTQJFTPI + C’g) Bl) <qe n 4+ (1 —q)
1
1 32 32 —WXU1n+ ¥ XUl
q<A2+(32779Tfip1 +02) APy - ’YXUl(T +a+a (w v XU1 2 ™
+
1

—’YXU177+2’Y

Tpl
(1*(32ﬁ+02>%) qe L7 M +(1- LZ))

1
1, B —Xv17+37* XUlf _ By | By
qy <Tn + 8 4 TU1) 4+ (1—q)y (sz = )

T2

= (66)
Tpl 'YXU177+2'Y XU17—
_ 7] _
(1 (B -+ C’z) ) <qe +(1—q)
<, L )2 Xor i en2x2 A X b aa2x2
T=rAulT; Xyt 9T Xy 7 Xyt 37 X 7
+7 N S ’ (67)
1*(327+C2)* —Xy1itsv2XE = —y X1t 572X, —
0T Tp1 o1 qe vrT2 v +(1—q) qe vt Uiy +(1—q)

Now, if the equilibrium price is linear P; = A; + B; (6 + by 21), then there is a continuum of
(0, z1) values at which the informed investors perceive the asset as having zero risk premium
and, as a consequence of their FOC (eq. (58)) have an equilibrium demand of zero shares.

Define this set of fundamentals

P —A
M:{(Q,Zl)Ag—i—Bge—f—CQ%"‘qn—Pl:O}
1

= {(9, 21) . Ag + B29 + 02 (9 + blzl) + qﬁ — (Al + B1 (9 + blzl)) = O} N
pick any point (t,{) € M, and let p = Pi(t,{) denote the associated price. At such a
realization of fundamentals, we have that X;; = 0 and consequently eq. (63) yields that

T B2 -1
‘el (E*rﬁ) +(1 =975, g1 -q)

— -
) 0)

d
Note that 5

X11(0, Py) = Gp is constant with respect to values of(t, () € M.

Py=p
Similarly, by the market clearing condition, since informed demand satisfies X;; = 0, the
equilibrium uninformed demand must be Xy = § t\c , and consequently eq. (65) yields that
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the derivative of the uninformed demand function, evaluated at p is pinned down by

B2 VZJm,Jr (Z+<)
—2>e =0TV TN

. Z+¢ _ Z+¢\° 1
P1=p ™ Y T ™
(1 - (ngripl + C’g) B%) (qe -2 T2 ( ) n 4 (1 — q))

<!
[
3
<
=
A
A
Q
[ V)
~‘
Q
=
\/
—~
(@)
(0]
N—

+7

Tpl 1 = 2 = = 2
1-(Bamfr—+C2 ) - Z+¢ Z+¢ Z+¢ 1 +¢
(sa gy ) By oA = Yl SRS v AT RAl (e vl R o
+(1—q

qge

Note that, since ¢ € (0,1), Ky is a nontrivial function of the particular value of ¢, so

that by eq. (64), we have X1n(0, P1) = Gy1(¢) for non-constant function Gyq(¢) =

(o

with respect to z1, evaluated at the point 6 = ¢,z = ( is

_9_
oP,
P=p

-1
> . Finally, returning to eq. (62), we have that the partial derivative of P
Pi=p

0

821

1
P = .
0=t,z1=C ! )\1G11 + (1 - )\1) GUl (C)

Because the partial derivative depends on the particular realization z; = (, it is not constant
and therefore the function P; cannot be linear. This is a contradiction and completes the

proof. O

A.5 Proof of Proposition 3

We know from Proposition 1 that for sufficiently small ¢p > 0 a high-type manager strictly
prefers disclosing to not disclosing and being assigned probability 0 of being the x = 1 type:

UND(l;O) < UD(l)—CD:>UD<1)—CD—UND(1;O) >0 (69)

Fix such a sufficiently small ¢p and suppose that there also exists an equilibrium in which
the x = 1 manager discloses with probability 7; < 1 and the x = 0 manager never discloses,

ro = 0. In such an equilibrium, the market assigns probability

P(l - 7“1)

9(0,m) = (1—p)+p(l—mr)

<p
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that x = 1 in the event of no disclosure. Under the assumed continuity of Uyp, for every

e > 0 there exists ¢. > 0 such that for ¢ € [0, ¢.) we have
—e < UND(l,(]) — UND(LO) < E.

Now, pick any € such that 0 < ¢ < Up(1) — ¢p — Unp(1;0), which is guaranteed to exist
owing to eq. (69). For any ¢ € [0, ¢.) we have

Unp(1;9) < Unp(L;9) +¢
< UD(l) — Cp

where the first line follows from the continuity of Uyp and the second line follows from the
choice of €. Because ¢(0,71) < p for any value of 71, this implies that as long as p < ¢. we

have

UND<1;(](O,7’1)) < UD(l) — Cp

which implies that the x = 1 manager strictly prefers to disclose, which is a contradiction. [J

B Additional Analysis

B.1 Conditions for interior equilibria

We begin with a characterization of conditions under which interior information equilibria

obtain.

Lemma 5. Fiz x € {0,1}. If there exist \y € (0,1) and Ay € (0,1) that solve the following
system of two equations, where the coefficients By (A1, A\2) and by (A1, A2) are as defined in

Lemma 1, then there exists an interior equilibrium in the information market.

B2(A\1,M2)
79+72/b%()‘17>\2) _ 2vc
BZ(A1,A2) 2 e -1 (70)
Tz(—AZT“) + ™™
Y
Tu | (71)

2
Tz A2Ty
To + b%()\l,)\) + T, < ~ )

Proof. In an interior equilibrium, A; and A, are characterized by the conditions I'; (A1, Ay) = 1
for t € {1,2}, where I, is defined in eq. (39). Plugging in to the ¢ = 1 condition and
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Figure 5: Parameter regions in which A\; € (0,1)

The figures plot the region of the parameter space in which A, Ay € (0,1) for z = 0 and
x = 1. Unless specified, the other parameters are set to v = 0.5, c =02, 7y =1, 7, = 1,
T, =1land 7, = 1.
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rearranging yields
2 B2
B3bL + 2 4 B3V (0 2
VUl [PQ] ___2vc 272, + Tn + b Ul( ) __ _2vc To+72 /b7 __ _2vc
— =" & =" & =e -1
V[P 2p2 1 4 o2 2
Il[ 2] B2b2‘r_+7’_ B2 0 i_{_l‘_2
# n 2 \ ATy T T

where the first equivalence follows from substituting the price function from eq. (3), and the
second equivalence follows from rearranging and substituting in for the equilibrium values

of Vy1(0) and be. Similarly, plugging in to the ¢t = 2 condition and rearranging yields

1 1
YalV] e BT ey ey
12 p y AaTy
g ot ()

where the first equivalence follows from substituting in for the variances in terms of precision,
and the second equivalence follows from rearranging and substituting in the equilibrium value

of TU2- ]

Due to the highly nonlinear nature of the information market equilibrium conditions,
the equilibrium \;’s are not generally available in closed-form and it is difficult to pin down
analytical conditions on primitives that ensure that the equilibrium is interior. However, it
is straightforward to numerically solve for equilibrium and check whether the conditions in
Lemma 5 are satisfied.

Figure 5 provides illustrations of regions of the parameter space in which \; ’s are interior.
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Panel (a) illustrates how the region varies with the prior precisions of the long-term project,
7o, and the short-term project, 7,. For the displayed parameter region, the equilibrium is
always interior for x = 0. Naturally, when the short-term project does not exist (x = 0),
the region does not vary with 7, When the short-term project exists, the region of interior
equilibria is smaller because, when 7, is sufficiently small (i.e., the short-term project is
sufficiently risky) then no investors acquire information at ¢ = 1 (A\; = 0). On the other
hand, when 7, grows without bound and the short-term project becomes risk-less, the x = 1
equilibrium is isomorphic to the x = 0 equilibrium (in which the project does not exist) and
therefore the interior regions must coincide.

Panel (b) illustrates how the region of interior equilibria varies with the cost of informa-
tion ¢ and the prior precision of the short-term project, 7,,. Again, we see that when x = 0,
the value of 7, naturally has no effect on the equilibrium. For both z = 0 and z = 1, an
interior equilibrium (if one exists) holds for an intermediate region of costs. If the cost is
“too high” then investors do not acquire information in either period (A\; = Ay = 0), while
if the cost is “too low”, then all investors acquire information in at least one of the periods
(either \g = 1 or A\; = 1). On the other hand, for any fixed cost ¢, in the z = 1 case, we
again have \; — 0 as 7, shrinks, while the equilibria coincide when 7, becomes sufficiently

large.

B.2 Dynamic model with persistent supply shocks
The setup follows the benchmark described in Section 2 with two differences.

e Each investor is long lived and can acquire information at the date of her choosing
(i.e.,at t =17 or t =27). As discussed in Section 4.1, to sustain an equilibrium with
information acquisition at ¢ = 27 we must have time-dependent information costs ¢,

with ¢; > .

e The aggregate supply of the risky security is Z;, t € {1, 2}, which follows
Zy =74 ¢(Zy1 — Z) + 2z,

where z; ~ N(0,7,,) are normally distributed, independent of each other and other
random variables, and we normalize Z, = Z. The special case ¢ = 0, 7,1 = T.o =
7, corresponds to the supply dynamics in the benchmark model and the particular

dynamic extension discussed in Section 4.1.

As in the baseline model, we search for an equilibrium in which the = 1 manager al-

ways discloses and the x = 0 manager never discloses. We solve the model by working
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backwards. Specifically, Section B.2.1 characterizes the equilibrium prices at dates 1 and 2,
given investors’ information acquisition choices. Section B.2.2 characterizes the equilibrium
information acquisition choices at each date, and Section B.2.3 characterizes the conditions
necessary for our main result. Figure ?? (in the text) provides an illustration of this case.
Specifically, we numerically solve a system of three equations (i.e., (114), (120), and (130))
to solve for the price signal coefficient by, and the fraction of informed investors at each
date A\; and Ay for a given set of parameter values, with and without disclosure (i.e., for
d € {D,ND}), and then plot the date 2 fraction informed (i.e., A2) and the date 2 expected
price (i.e., E [P] from equation (133) for different values of supply shock persistence ¢.

B.2.1 Financial market equilibrium

For given disclosure and information choices, the derivation of the financial market equilib-
rium is standard. Fix the fraction A; of investors in generation ¢t who acquire information

about 6. We conjecture that prices are of the form:
P1 = Al —+ Blspl, and P2 = AQ + BQSPQ + CQSpl + xrn, (72)

where the s,; = 0 + b,(Z; — Z) for t € {1,2}. In particular, the date ¢ price provides a
noisy, linear signal s,; about 6 to the uninformed investors of that generation. Moreover, the
uninformed investors at date 2 can condition on the date 1 price to infer s,;. This implies

that the conditional beliefs of an uninformed investor at date t = 1 are given by:

1 1
Tp15p1 VUl [9] — = —, where Tp1 = Tzl/b%‘ (73)

)
To + Tp1 To+Tp1  TUl

Eu1[6] =

The conditional beliefs of an uninformed investor at date ¢ = 2 are more complex since the

date 2 price signal is not conditionally independent of the date 1 signal. We have

7;,Z_%lspl + (1 — bk ¢) TZZ <Sp2 b1 ¢Sp1>

Eyo[6] = (74)
To + 7'21 (1 _ b2¢> Tz2
Voslo] =0 + % + (1 o) (75)
Note that if we further define the ¢ = 2 ‘incremental precision’ 7,2 as
m=(1-2 ¢> T (76)
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then we can write these expressions concisely as

b
SpQ_ﬁ(lsspl
Tplspl + Tp? . by
" ¢

Ev[0] = (77)

To + Tp1 + Tp2

V(;; [0] = 79 + Tp1 + T2 (78)
We now proceed to construct the financial market equilibrium by backward induction.

Date t = 2 trading round At t = 2 there are no future trading rounds left, so all investors
optimally behave myopically. Investor i chooses optimal demand X;; to maximize CARA

utility over next period wealth

Xy = arg max Eig[—eﬂ{wﬁz(%*&)}] (79)
Ep[V] — P
_ EalV]— P (80)
’YVz’2[P3]

This yields optimized expected utility

x P W 1 EL[V-Py)
Epp [—e"WetXa(V=R)] = 77272 0mr (81)

By enforcing the market clearing condition and solving for P, we can easily pin down

conditions that define the time 2 price coefficients. Specifically, note that

EpV — P Epp[V — P

A +(1—=A =Z 82
2 ’YVIQ(V) ( 2) ’}/V[Q(V) 2 ( )
_ Epl0] + +=2%Eps[d)]
SP =V +an+ V2(V) ” V;’ig\z) " B T 7y (83)
Viz(V) © Vya(V) Viz(V) 7 Vya(V)
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Equating coefficients with the initial conjecture yields

2

by = — 84
2 )\QTU ( )
P ’}/ R
Ay =V — % i Z (85)
V2(V) 7 Vo (V)
A 1-)\ 7
<V12?V) + VUQ(‘Q/)VU2[0] 1_%;(;3)
1
By = dg 4 1) (86)
Vria2(V) V2 (V)
by
otV (1 o B
b
Cy = " s : (87)
V2(V) 7 Vya(V)
Date t = 1 trading round Now step back to t = 1.
An informed investor chooses demand to solve
E2, [V — Py
maxE;, [_e—'le—w(Pz—Pl)—é 1\2/12[\/12} (88)

Using standard methods, it is tedious but straightforward to compute the expectation and

show that her optimal demand is

1 En[P,— P — pn(V — P)
YVn(P— P — n(V — P))

Xn (89)

Crni(V—P,P,—Py)
Vi (V—P)

Plugging the optimal demand back into the objective function and arranging terms yields

where ;1 = is the conditional regression coefficient of P, — P, on V — P.

optimized expected utility

E2, [V —Ps)]
AW —y X (Po—Py)—1 —12
Ern |:—6 Wiy Xn(Pe=F1)=3 VralV] :| (90)
Vio(V) w1 EWlV=Pal 1 E}|[Pe=P1=fp (V=)
= — me T T (V=Py) 2V (Pa—PL—B1(V—F2)) (91)
I1 — 12

An uninformed investor who anticipates remaining uninformed at the second trading date

chooses x to solve

2
1 Ego[V—Po]

27 VoIVl (92)

— YW1 —yx(P2—Py)—
max By |:_e YW1 —yz(P2—P1)
x
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Similarly to the informed investor, we can also show that her optimal demand is

1 En [P, — P = Bui(V — BP)]

X = — 93
T V(P = P = B (V — Py)) ©3)
where [y = C“R(/‘;l_(}‘?f;igpl) is the conditional regression coefficient of P, — P, on V — P.
This demand leads to optimized expected utility
2 _
g L o
2 _ 2 P, _
) s - R .
1V — 2

Finally, consider an uninformed investor who plans to acquire information before t = 2.

Her problem is to choose x to maximize

Ey: {—e‘ﬂwl—cﬂ—wwz—zvn—;E%EZ{VTQ]] (96)
=Ep [Evz {—e‘“Wl—cﬂ—w(Pz—Pn—;E%EZ[‘VT ]H (97)

where the second line uses the law of iterated expectations, the second line pulls Fyo measur-

able things out of the inner expectation, and the final line computes the inner expectation,
Vi (V)
Vya (V)
Because this objective function is a constant multiple of that for an uninformed investor

using the fact that

is a constant and can be pulled out of the expectation.

who plans to remain uninformed, it leads to the same optimal demand

_ lEUl[P2 — P — fui(Ps — P)]
YV (P — P = B (V — R))

Xun (100)
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and to optimized expected utility

Vi (V \% V — _l]E%fl[V_P2] _1E12J1[P2—P1—5U1(V—P2)]
U2 U1l — 179
Via(V - 1 EfV-Pa] 1 By [Pa—P1—fyi (V—Py)]
= — %67026 YWi—3 V1 (V=Py) ~ 2V, (Pa—P1 =B/, (V—P2)) (102)
VUl V- PQ

With the ¢t = 1 optimal demands pinned down, we can now enforce the market clearing

condition to pin down the coefficients on P;. Specifically, note that
MEn[PB =P = Bn(V-RB)] 1=-XMEnP—-P -5V -R)
Y V(P — P —Bn(V — R)) v V(P — Py = Bui(V — P))
A -
Vn(Pz—Pl—lﬁn(V—Pz))]EH [P2 B ﬁll(v B PQ)] - VUl(Pz—Pll—ﬁlm(V—Pz))EUl [P2 B ﬁUl(V B PZ)]

=7 (103)

=P = N -
Vi (Po—P1—B11(V—P2)) + Vu1(Pe—P1—Bu1(V—Fz))
Y
o A + 1—\1 Zl (104)
Vi (Pe—P1—B11(V—Fz)) Vyi1(P2—P1—Byi1(V—P2))
Note that
1
C]1<V — PQ, PQ) = (C]l(—BQSPQ, BQSPZ) = _nggT_ (105)
22
9,9 1 x?
V[l(PQ) = V[l(BQSpQ + ZL’?]) = BQb2— + — (106)
T22 7'77
1 1
ViV —Py) =V(u+ 60— Bysy) = —+ nggT— (107)
u 22
Hence
Cu(V-P,R)  —Bi3L
B = =9 TR (108)
Vn(V - B) E+32b2m_2
We can now compute
En(Py, — fn(V — Py)] (109)
_BRL
=Epn [Ay + Baspy + Caspr + an — %71;21 (V+an+60+u— (As + Basy + Caspr + 1))
Tu 2727,
(110)
18, (1- 20) + B3t3L
— T gL 0 + other terms that do not depend explicitly on 6, (111)
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where we use Ejy[spe] = En[0 + bagz] = (1 — Z—fgﬁ) 0 + Z—fqﬁspl, and

2
21.2
1 22 <B b2m> 1 ng% 1 72
Vi(Py,— P — V —P))= B2 — +— — : = Tz2 = (112
Il( 2 1 ﬁll( 2)) 2 27_z2 + TTY E+B§b2rz_2 Ti BQb%TQ + 777 ( )

Substituting these into the t = 1 market clearing condition and grouping terms involving

0 and z;, we can pin down the linear statistic that P, must reveal

1 212 1
L B3v3 L2
1 212 1
Y T+B2b2f2 T —
0 — ™ —7) (113)
1 LB ( ) L
Tu T
T 522 L
T 2 2 22
which gives the condition
1 212 1
7o Babs 7 o 22
1 272 _1 ‘|’ T
'Y Tu+ 2 27—z2 n
by = ; (114)
A }32(1 b2¢)+B§b§%
1 212 1
R Lty

Combined with the earlier condition for B,, this gives us enough to pin down the financial

market equilibrium, given fractions of informed traders );. Returning to By, we have

A 1—X\ T
<V12?V) + VUQ(‘Q/)V’U2 [9] 1_%;(;5)
1
By = YRR (115)
Vr2(V) Vya(V)

which, after substituting in for all the variances and using the explicit expression for by from

earlier, is a complicated function of b; (and the \’s).
B.2.2 Information acquisition choices
Given the characterization of the financial market equilibrium in the previous section, one

can characterize the optimal information acquisition choices each period.

Date t = 27 information acquisition Immediately after the ¢ = 1 trading round, but
strictly before the ¢t = 2 trading round, investors who have remained uninformed must decide
whether to purchase information. The forward-looking expected utilities from acquiring or

not acquiring information at this stage (i.e., conditional on the information Fy; = o(d, P)
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she observed in the first round) are

1 E2,[V—Py]
Ura- = Ein [GV(WICQ)VXUMPQPI)z%IM} (116)
—yWi—2 Efy[V=Pol 1 Efy[Pa—P1—By1(V-Pp)]

- TR (V=P T 2 T (= Pi=Bun (V= P2)) (117)

B2, [V — Py]

AW~ X (Py—P)— 1 Zu2lY — 72l
Ups- = Emn {6 YW=y Xu1(Pe=P1)—3 57 (118)

—yW1—12 Efy [V=Po] 1 Efyy[Pa—P1 =By (V—Py)]

2V (V=Py) 2V (Pa—P1-By1(V—F2)) (119)

The indifference condition for an interior equilibrium therefore requires'®

Via(V) ye2 _
o =L (120)

Date t = 1~ (¢t = 0) information acquisition To establish the initial information equilib-

EoV —
rium, we need to compute the ex-ante expected utilities of all types. Let ur = ol P2]
Eo [Pz - Pl]
vV —
be the vector of ex-ante expected returns and Vg = V| b2 the ex-ante covariance
P2 — D1

matrix of returns.

The expected utility of a investor who remains uninformed at both stages is

E2,, [V —Py] E2,, [Py— Py —Br1(V—Ps)]
Upo=Eq |— VUZ—(V) WIS T V=) T 2 T (PP (V- Fa)) (121)
Vo (V — By)
~1/2
V-
Volp _p
= S e Wom Ve i (122)

Vo (V)Vui(Pe — Pr — pun(V — P))

That of a investor who is uninformed at the first period and informed at the second period

5Note that here the ‘interior’ region in which the indifference condition characterizes the equilibrium, is
the situation in which some positive mass of investors who were previously uninformed choose to acquire
information at ¢ = 2, but not the entire mass 1 — A1 of such investors. The mass Ay from the first round do
not ‘forget’ their information and so we necessarily have Ay > Ay in any equilibrium.
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1B [V=Py] 1 B} [Pa—P1—By1(V=P)]

Vi (V)

Upro=E ) e T (V) T2 T (P PR (Vo Pa) 123
UIo 0 Vir(V = PQ)e 1 1 (123)
V-P e
“ (55
— e 201 o Wo— 3R Vy iy (124)
V(V)Vui (P, — P = B (V — P))
And that of a investor who is informed at both periods is
Vio(V)  _ywy_tEhlV=Pal 1 Ej[Pe-Pi-fn(v—Po))
Upp=Ey) |-/ —"—""— 2V (V=Py) 2V (Pa—P1—B11(V—P3)) 125
10 0 ViV — By ! ! ! (125)
—1/2
V—P
Volp,— p
= > ! oY Wo—c1) =51 Vi il (126)

Vie(V)Vi (P — P = 8n(V — B))

If the t = 27 equilibrium is interior, we immediately have Uyg = Uy g, which implies that
a t = 0 interior equilibrium requires that investors be indifferent between being informed at

both periods and being uninformed at both periods, Uyg = Ujy:

-1/2 ~1/2
V-n V- P,
Vo Vo
PQ_PI WLyt =l PQ_PI
- e YWo—3HRVR PR—_
Vo (V)Vur(P=Pi=Bun (V=F2)) Vi2(V)Vii(Pa—Pi—Bri (V—P%))
(127)
<:>\/VU2(V>VU1(P2 /BUl V P2 \/VIQ V[l P2 1 — ﬁ[l(v — P2))€’761

(128)

ye1 VU2(V) VUl(P2_P1_BU1(V_P2)>
A \/sz(V) \/VH(PQ — P = Bn(V =) (129)

Again using the ¢ = 2 information condition, this can be simplified to

erler—ca)

(130)

V(P — P = Bun(V — B))
V(P — P —Bn(V —P))
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B.2.3 Relation between = and E[P]

The expected value of P, for the manager at the disclosure stage is

_ 0 _
E[R] =V - — g 27 (131)

Vria(V) Vra2(V)

And in an interior equilibrium we have

62702
ViplV] = eV p[V] = (132)
Tu
so that
E[P] =V — 8 (133)
Tu(A2(1 — e=27¢2) 4 e=27e2)
Hence, as in our benchmark analysis, it is sufficient to show that Ay (D) = Ay (1) >

A2 (ND) = X2 (0).

While analytically establishing this result is not tractable, we show numerically that the
result obtains for a large region of the parameter space. Specifically, we have a system of
three equations i.e., (114), (120), and (130), and three unknowns, i.e., by, A\; and Ay, which

we can solve numerically for a given set of parameter values and x.

B.3 Short-lived investors with persistent supply

In this section, we consider an extension to our benchmark analysis in which the asset supply
shocks are persistent. Specifically, we assume that the aggregate supply of the risky security
is Z;, t € {1,2} which follows Z, = Z + ¢(Z,_, — Z) + z where z, ~ N(0,7.;) are normally
distributed, independent of each other and other random variables, and we normalize Z, = Z.
This implies that the investors’ beliefs about fundamentals 6, and the resulting intermediate
steps are as in Appendix B.2. However, we need to modify the equation defining b; since the
t = 1 demand functions are myopic in this case. Similarly, the ¢ = 1 information condition
simplifies due to myopic behavior.

Because the t = 2 demand functions are identical (in functional form), the conditions

defining By and by have the same functional forms

R e (1-5o) 3 134
T Aoty + (1= Ng) B (134)

7
)\27—u

by =

(135)
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To pin down by, note that the ¢ = 1 market clearing condition is

ﬁ En[P — P N 1=\ Epi [Py — Py
v V(P — P) v V(P — Pr)

Hence, the price reveals

Bt _
0 — )\_1%( 7, — Z)
zg@—ﬁ@
and the equation defining b, is
2712 1 ﬁ
by = — o BV, T

)

The t = 2 information condition is still

Vua(V)
Via(V)

e’? =

2
2 1 —_ u
=>T9+T1+(b——%> T2 = ey

The ¢t = 1 information condition is

== Zl.

P — Vo1 (P — P1)
V(PR — P
B2 (1 20) Vi (0) + B3t + 2
=2 = - !
B3+ =

As in the benchmark case, it is sufficient for us to show that

A2 (D) = A2 (1) > A2 (ND) = X2 (0) .

(136)

(137)

(138)

(139)

(140)

(141)

(142)

(143)

It is intractable to establish such a result analytically. However, we can demonstrate numer-

ically the result obtains for a wide range of parameters. Specifically, we have a system of
three equations i.e., (138), (140), and (142), and three unknowns, i.e., by, A\; and Ay, which

we can solve numerically for a given set of parameter values and .
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