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ABSTRACT

Agency conflicts between managers and shareholders can lead to fundamental disagreements
about information disclosure. For instance, managers can be reluctant to disclose information
about the firm that exposes poor managerial decisions and questions their performance. This
paper provides a theory of informal communication between firms and the capital market that
incorporates the role of agency conflicts in information disclosure. The analysis suggests that
a policy of discretionary and selective disclosure that encourages managers to announce when
the firm is substantially undervalued can create shareholder value. The theory also relates
the credibility of managerial announcements to the use of stock based compensation, the
presence of informed trading, and the liquidity of the stock. Our results are consistent with
the presence of positive announcement effects produced by apparently innocuous corporate

events (e.g., a stock dividend or a name change).



RECENT REGULATIONS, such as the Sarbanes-Oxley Act, stress the importance of providing
timely and accurate information to investors. In practice, firm information can be concealed
and is often difficult to substantiate. Moreover, there is likely to be fundamental disagree-
ments between managers and shareholders about the firm’s disclosure policy. Managers can
be reluctant to disclose information because, among other things, it may reflect prior poor
managerial decisions, and hence question their performance. For this reason, inducing man-
agers to disclose information is an essential component of managerial incentives. As a result,
a firm’s disclosure and compensation policies are intrinsically related aspects of corporate

governance which cannot be considered in isolation.

This paper develops a theory of information disclosure that incorporates the following two
elements. First, managers, who become informed through the course of everyday operations,
are unwilling to disclose their private information when it reflects poorly on them. In this
sense, the theory explores the trade-offs that agency conflicts between managers and share-
holders create on information disclosure. Second, apparently innocuous corporate actions
such as non-binding managerial announcements have valuation effects.! In our theory, these
actions can be understood as cheap talk communication between firms and the capital market.
This is in contrast to the previous literature which has mainly focused on costly signals as a

way of conveying information, e.g., Ross (1977).

Our model considers a firm run by a manager who, after exerting effort, obtains soft
information about the firm’s prospects.? The manager can publicly announce this information,
however, the manager may not necessarily reveal it truthfully. Hence, when determining the
incentive compensation contract, shareholders must simultaneously address managerial moral

hazard, and induce the manager to truthfully disclose information.

In the model, managerial announcements provide informal communication —cheap talk—

whose credibility depends upon the potential validation provided by the analysis of specula-



tors. Specifically, since it is costly to investigate firms, managerial announcements not only
convey information to the market but also attract attention to the firm and guide speculators
in their investigation efforts. As a result, information disclosure, by attracting informed trade,
makes the firm’s stock price more informative and helps to assess the credibility of managerial
announcements. In this sense our theory builds on the well-known intuition in agency the-
ory that compensation becomes more efficient when additional relevant information can be
incorporated into the incentive contract. Our analysis, however, illustrates that this intuition

needs to be reconsidered when the agent himself must volunteer the additional information.

As we show, the optimal disclosure policy depends on the cost of speculative trading, and
on the importance of the managerial incentive problem faced by the firm. If the incentive
problem is severe, the information disclosed by the manager becomes particularly useful in
alleviating managerial moral hazard. Under these circumstances, the optimal incentive con-
tract includes short-term equity-based compensation that induces the manager to disclose
information only when the firm’s stock is undervalued. This asymmetry in disclosure be-
havior between undervalued and overvalued firms arises because there is a complementarity
between inducing the manager to disclose good news, and resolving managerial moral hazard.
Intuitively, rewarding the manager for disclosing bad news, to the extent that such news are
the consequence of past managerial actions, would interfere with the provision of managerial

incentives.

Our model generates a number of insights related to firms’ disclosure and compensation
policies. Specifically, the analysis (i) identifies a trade-off faced by firms in their disclosure
policy: more disclosure increases price efficiency (and hence ameliorates agency conflicts) but
attracts costly speculation to the firm’s stock; (ii) shows that a policy of discretionary and
selective information disclosure can create shareholder value; (iii) rationalizes the valuation

effects of apparently costless corporate actions as a form of cheap talk communication between



firms and investors; (iv) predicts positive valuation effects after managerial cheap talk; and
(v) suggests a novel role for managerial compensation, that is, to facilitate the transmission
of information from firms to the capital market. Empirically, this implies that the use of
high-powered equity-based compensation is accompanied by more intense disclosure of infor-
mation by managers, which contrasts with the widespread view that short-term equity-based

compensation reduces firm transparency and generates fraud.?

By linking managerial compensation to the firm’s disclosure policy, our paper contributes
to two strands of literature. First, in the managerial compensation literature, the analysis is
related to a number of studies that examine how managerial moral hazard can be alleviated by
using information generated in the stock market (Diamond and Verrecchia, 1982, Holmstrom
and Tirole, 1993, and Faure-Grimaud and Gromb, 2004). In these papers, however, managers
do not have an active role in attracting attention and disclosing information to the market,

which is precisely the focus of our paper.

4 This literature

Our paper also contributes to the literature on information disclosure.
has typically focused on the use of costly signals (Spence, 1973) or cheap talk (Crawford and
Sobel, 1982) as a way of conveying uncertifiable —soft— information.> Within this literature,
our paper is particularly related to Bhattacharya (1980) which shows that managers can be
induced to disclose their private soft information when there is an exogenous verifiable signal
correlated with that information.® In contrast to Bhattacharya, by recognizing that managers’
private information is partially the result of past managerial actions, this paper stresses the

agency conflicts between managers and shareholders that arise in public corporations, and

examines the implications that these conflicts have on the incentives to disclose information.”

The paper is organized as follows. In section I we describe the model. In section II we
present the analysis and derive the model’s main implications. Section III considers sev-

eral extensions and robustness issues and section IV concludes. Proofs and other technical



derivations are relegated to the appendix.

I. The Model

A. Agents, technology and managerial news

We consider an all-equity public firm that operates in a risk-neutral economy where the
market rate of return is normalized to zero. The firm consists of a project that yields a
terminal cash-flow z € {R,0} where R > 0. The firm is run by a manager who has no wealth,
is protected by limited liability, and has a zero reservation level of utility. The firm’s stock
trades in a market with three (classes of) participants: liquidity traders, a speculator, and a

competitive market maker.

There are four relevant dates, t = 0,1,2,3. At t = 0, the firm sells a fraction h € [0, 1] of
the shares in the open market and offers a compensation contract to the manager who then
makes an effort choice. At ¢t = 1, the manager receives private information about the firm and
makes a public announcement regarding the content of such information. At ¢ = 2, given the
announcement, the speculator decides whether or not to investigate and trade on the firm’s
stock. Finally, at ¢t = 3, the firm’s cash-flow is realized and the managerial compensation

contract is enforced.

Managerial effort e € {0,1} affects the probability that the project succeeds (i.e., yields
R). In particular, there are three states of nature w € {b,n, g} with associated probabilities
of the project’s success s, where s, < s, < s4. These states, which we refer to as bad, b,
neutral, n, and good, g, occur with the following probabilities:

b with prob. g — Ae

w=4q n with prob. 1 -8 —7 (1)

g with prob. v+ Ae,

where 8 > A > 0, v > 0, and 8+ v < 1. That is, high effort e = 1, which has a private



costs B for the manager, increases by A the likelihood of g vis-a-vis b but does not affect
the likelihood of n. This implies that the distribution satisfies the monotone likelihood ratio
property, i.e., the likelihood ratio that the manager has exerted effort is greater in state g

than in n, which in turn, is greater than in b. We also assume that

(V+A)sg+ (1 =B =7)sn+ (B—A)s
A(sg — sp)

A(sg —sp)R > B, (2)

which guarantees not only that high managerial effort is efficient, i.e., A(sy — sp) R > B, but
also that, after considering managerial rents, it is beneficial for shareholders to induce high
effort.® After exerting effort, the manager privately observes the firm’s state w and makes a
public announcement, f € {13, n,g}. We refer to these managerial announcements as “flags”

and to the action of the announcement as either “raising a flag” or “flagging.”

B. Investigation by the speculator and trading

We use a setting similar to Kyle (1985), also considered in Holmstrom and Tirole (1993)
and, more recently, in Faure-Grimaud and Gromb (2004). In particular, there are three market
participants: (1) liquidity traders who, collectively, are equally likely to buy or sell §(h) shares
where 6(0) = 0, §(1) = § and &'(h) > 0, i.e., the volume of trade increases with the shares
initially sold in the open market; (2) a speculator who decides on his demand for shares after,
possibly, acquiring some private information about the firm; and (3) a competitive market
maker who sets the break-even price p for the shares given all publicly available information,
i.e., the stock order flow, the flag, and the manager’s compensation contract. For simplicity,
we assume that the market maker can observe the trade orders but not the identity of the
trader passing each order.” We normalize the total number of shares to one so that §(h)
is both the number and the proportion of shares traded by the liquidity traders, and refer

directly to ¢ rather than h as the choice variable for the firm.

Investigating the firm provides the speculator with a private signal o € {o4,0,} of the



project’s probability of success with 0 < o4 < 0, < 1. Specifically, in state w, o, is observed
with a frequency of z,, and o4 with a frequency of (1 — z,). Consistency requires that for
each state w

ZTuou + (1 — 24)0q = Sw, (3)

which implies that there is a one-to-one relation between s, and x,. For convenience, it
is easier to think of x, rather than s, as the primitive parameter, in which case, imposing
xp < T, < x4 is equivalent to the condition s, < s, < s4 stated above (i.e., since s, is a

convex combination of o, and o4 then, o4 < s < s, < 59 < 0y).

We assume that investigating a firm is costly, and that the cost depends on the state
realized at ¢t = 1. Specifically, k& > 0 is the investigation cost in states b and g, and ak,
with o > 1, is the investigation cost in state n.'® Furthermore, we also assume that the
investigation cost is high enough in state n and low enough in states b and ¢ so that the
speculator finds it profitable to investigate only when he can exclude the presence of state n.
This assumption is a simple form of capturing the intuition that market scrutiny is relatively
more valuable in “news” states, i.e., b and g, than in situations of “business as usual,” i.e.,
n. In general, to the extent that investigating a firm is costly and not equally profitable in
all possible states, there is a role for managerial announcements in providing guidance to the

investigation efforts of the market participants.!!

C. Information and contracting

At t = 0, shareholders choose the level of liquidity d, and the managerial compensation
contract W that maximize firm value net of speculation and compensation costs. In this
setting, which consists of moral hazard on e followed by asymmetric information on w, W
can be contingent on the following observable variables: (i) the managerial announcement f at

t =1, (ii) the stock price p at ¢ = 2, and (iii) the realized cash-flow z at ¢ = 3. The contract,



however, cannot be contingent on: (i) managerial effort e at t = 0, (ii) managerial information
w at t =1, and (iii) the speculator’s assessment o at t = 2. A central issue in the contracting
problem is whether the compensation contract can incorporate the successive updates on the
project’s probability of success (which is updated from the managerial choice at t = 0, to
the managerial information at ¢t = 1, s, € {sp, sp, 54}, to the speculator’s assessment due to
his investigations at t = 2, 0 € {0y, 04}). As discussed below, incorporating these successive

updates requires inducing the manager to follow a specific disclosure policy.

Figure 1 below illustrates the timing of events, and Figure 2 in the appendix illustrates

the information structure.

t=0 t=1 t=2 t=3
| | | |
| 1 | |
Stock Liquidity, & Managerial news, w Speculator’s signal, o Cash-flow z
Managerial Pay, W Flags, f Stock price, p
Effort, e

Figure 1: Timing of events.

II. Analysis of the model

In this section, we solve a simplified version of the model which allows us to investigate
most of the issues of interest with a considerable reduction in complexity. In particular, we
make the following simplifications. First, we impose f = A and « = 0 which implies that
only states n and g are feasible under high managerial effort e = 1, i.e., on-the-equilibrium-
path. Second, we restrict the analysis to binary flags f € {—1,+1}, rather than considering
the more general message space f € {13, n,g}. The focus on binary flags captures the idea
that managers “attract” the market attention to their firms in some states, f = +1, but not
in others, f = —1. Finally, we restrict managerial compensation to contracts that can be
contingent on prices p and cash-flows z but not on flags f, and that pay nothing when the

cash-flow is zero, i.e., z = 0. These restrictions in compensation retain the realistic flavor



of stock-based compensation with positive pay for performance sensitivity. In section III,
however, we relax these restrictions and examine the robustness of the results under the

assumptions of the general model.

Solving the model requires finding the level of liquidity and the compensation contract
that maximize shareholder value, namely the firm’s expected cash-flow net of compensation
and speculation costs. Notice, however, that since managerial compensation affects infor-
mation disclosure which in turn, affects the speculator’s incentives to investigate and trade,
there is a feedback effect from compensation to stock prices. For this reason, finding the
optimal liquidity and compensation requires the simultaneous consideration of the stock price
formation and the manager’s incentives to disclose information. More specifically, we solve

the model in four steps:

1. We distinguish the cases that can arise in terms of managerial disclosure of information.
We refer to each case as a flagging convention, and denote it as Fy = { f}, 7, fg} where

f4 represents the flag raised under convention F; in state w.

2. For each Fj, we derive the distribution of stock prices at t = 2, Pj, taking into account

the speculator’s incentives to investigate and trade.

3. Having derived Py, we solve for the contract W7j and the level of liquidity ¢% that
minimizes the sum of compensation, C}, and speculation costs, S%, under convention
Fj. Notice that the optimal contract W7 must simultaneously induce high managerial
effort e = 1 (see assumption 2) as well as the desired information disclosure behavior

under the convention.

4. Finally, we find the optimal convention, i.e., the convention that minimizes the sum of

compensation and speculation costs, C; + S7.



A. Flagging conventions

Flagging is a costless managerial action that conveys information only when it is accepted
and understood by the market, i.e., cheap talk. With the proper understanding by the
market, a convention conveys the same information as its reciprocal. For instance, convention
{+1,+1,—1} where the flag is raised only in states b and n conveys the same information as
convention {—1, —1,+1} where the flag is raised only in state g. Therefore, with f € {—1,+1}
there are four essentially different conventions, i.e., attracting attention when b, n, or g occur,
or never attracting attention. However, in this section, we focus the analysis exclusively on

the following two conventions:

1. Fp={-1,—1,—1}: “no-flag” convention in which the manager never raises the flag;

2. Fy={-1,-1,+1}: “g-flag” convention in which the manager only flags state g.

Conventions, Fp and Fj, correspond, respectively, to a situation of no information disclosure

and of full information disclosure on-the-equilibrium path.'?

B. No information disclosure: Fy

Under convention Fj the speculator does not investigate or trade because, without the
guidance that managerial flagging provides, the expected benefits from trading would not
cover the investigation cost. Formally, the following condition ensures that speculation does

not occur unless managerial flagging allows the speculator to exclude state n:

(0w —0q)RO

" RS A van-a)

(4)

To understand why condition (4) is a sufficient condition to preclude speculation, notice that
the speculator obtains positive (expected) profits only when the market maker cannot deduce
the speculator’s private information from the order flow. Specifically, this occurs when after

investigating, either the speculator obtains signal ¢, and demands ¢ shares while liquidity



traders demand —9 shares, or alternatively, the speculator obtains signal o4, and demands —§
shares while the liquidity traders demand § shares. In both cases the order flow is {—4, 4}, and
the market maker is unable to sort out the speculator’s from the liquidity traders’ demand
for shares. Since liquidity traders are equally likely to buy or sell shares, if the speculators

were to trade under Fp, the stock price under the medium order flow, {6, 6}, would be:!?
po' = Puou(R —wo) + (1 = Py)oa(R — wo) (5)

where P, = Az, + (1 — A)z, is the probability that the speculator’s investigation results in
signal o, and wg > 0 is the wage paid to the manager contingent on the high cash-flow z = R

being realized at ¢ = 3. In that case the expected profits from speculation under Fj are:
s 1 vy, L M
7 =68 5Pu [ou(R = wo) = ph1] + 51— Po) [ph! — oalR = wo)] (6)
which, considering equation (5), simplify to:
15 =P, (1= P,) (04 — 04) (R — wp)d. (7)

Notice that 7Tg is maximized for P, = 1/2, wg = 0 and § = §, and therefore, when k > k,
the expected profits from speculation are lower than the expected investigation costs, i.e.,

E[A + a(1 — A)]. We summarize this discussion in the following lemma:

Lemma 1 If k > k, the speculator does not investigate when the manager does not disclose

any information.

Therefore, without flagging or speculation, the stock price at ¢ = 2 contains no information
about the state reached at £ = 1, and, as a result, managerial compensation is independent
of the stock price. In this case, the shareholders’ problem is to minimize compensation costs

while inducing the manager to exert high effort:

min (Asg+ (1 —A)sy,) wo (8)

wp>0
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ot (Asg+ (1 = A)sy) wo > (Asp + (1 — A)sy) wo + B, (9)

where, as mentioned above, wg is the wage paid to the manager if z = R. We state the

solution to this problem in the following proposition:

Proposition 1 The optimal compensation contract under Fy, W, consists of a wage con-

tingent on the project’s success, w§ = AT B

A, )" The compensation costs associated with W

are:
 Asg+ (1= A)sy,

Co A(sg — sp)

B.

The compensation costs, Cf, correspond to the value of the objective function (8) under the
optimal compensation contract, W . Finally, since under Fy there are no speculation costs,
i.e., S§ = 0, shareholders are indifferent to the choice of liquidity, i.e., 65 = [0, 8], and firm

value is simply the project’s expected cash-flow minus the expected compensation costs:
Vo = (Asqg+ (1 —A)sp,) R—Cy. (10)

C. Flagging good news: Fy

Under convention Fy, the manager behaves differently in states g and n. Consider first
state g. Under Fj the manager raises the flag in state g which triggers investigation and
trading by the speculator. In particular, after the flag is raised, the speculator demands §
shares if the investigation results in o,, and —§ if, instead, it results in o4. Therefore, three

stock prices can emerge as a function of the order flow in state g:
1. With probability %2, the order flow is (4, ) and the price is pf =0y (R — wf );
2. With probability %, the order flow is (—J,4) and the price is pé” = 54 (R — wé”);

3. With probability (17—;"), the order flow is (—d, —d) and the price is pé =0y (R — ng),

H , M

i3
g Wy >

where {w ng} are, respectively, the wages associated to {pf ,py , Py} and contingent

on a high cash-flow z = R being realized at ¢ = 3. The speculator’s trades are profitable

11



when the investigation results in o, and liquidity traders sell (which occurs with probability

%g), and when the investigation results in o4 and liquidity traders buy (which occurs with

probability 1_;" ). In both cases the order flow is (—J,0) and the market maker cannot infer

the speculator’s demand with certainty. Therefore, the expected profits from speculation in

state g are:

7r5 = ([au (R—wé\/[) —pf]\/[]% + [pf]\/[—ad (R—wéw)]l _Qx“J) 0. (11)

Now consider state n. Under Fj; the manager does not raise the flag in state n, and the

speculator does not investigate or trade. In such a case, the stock price, which is independent

N

of the order flow, is given by pév = sp(R — wév) where wy

is the wage associated to pév .

Shareholders choose managerial compensation W, = {wf ,wM

B ,wé, wév}, and stock liquid-

ity 9, to maximize the expected value of the project minus the sum of the expected compensa-
tion and speculation costs, Cy +S4. To calculate the speculation costs under F,, we compute
the expectation of the speculator’s profits from trading: S, = Aﬂ'g (i.e., state g occurs with
probability A, and the expected profits from speculation in state g are 7r*g9 ). Notice that while
speculation profits reduce shareholder value, such profits are required to induce the speculator
to investigate and trade. Specifically, unless 775 > k, the speculator would find it unprofitable
to investigate the firm. In this setting, since §(0) = 0 and &' (h) > 0, shareholders can set the
stock’s liquidity & at a level &3 such that trading profits exactly offset the investigation cost,

ie., 773(52) =k.

Since the stock’s liquidity, except for its effect on the speculator’s incentives to trade,
does not affect compensation costs, the previous discussion implies that we can separate the
compensation and liquidity choices and solve the problem sequentially. We establish this

separation result in the following lemma:

Lemma 2 The following sequential procedure maximizes shareholder value: First, find the

12



managerial contract that minimizes compensation costs, and then, taking the optimal com-

pensation as given, choose the level of liquidity such that 7r§(5;) =k.

Consequently, we start by finding the optimal compensation contract, which is the solution

to the following problem:

min  — [xgauwf +(1- arg)odng + Sgwi]w] + (1 — A)Snwﬁ,v (12)
WyeR%
s.t.
2B
zgouwy + (1 — zg)oquwl + sqwp’ > 2sw) + N (13)
xgauwf +(1- :Ug)o'dng + Sgwéw > 2sgwév (14)
Tnouwy + (1= zn)oqwy + spwy’ < 2s,w,) (15)
xbauwf + (1 - ZL‘b)O'd’wé + Sbwé\/[ < 23bwév (16)

where (12) measures compensation costs, Cy, (13) induces high managerial effort, and (14),
(15) and (16) ensure that managerial announcements at ¢ = 1 are truthful (i.e., that the
manager only flags g).!* Notice that, as reflected in (13) and (16), we solve the problem by
requiring the manager not to flag b. While state b is off-equilibrium-path, the incentives to
disclose information in b affect the optimal contract by influencing the opportunity costs of

exerting effort.’

The next proposition states the solution to the previous optimization problem:

Proposition 2 The optimal compensation contract under Fy is

2s, B B
* L M Hx Nx\ __ n n
W = (wl*, wl* wlt* wlh*) = <o,o, 7 )

)
TgSp — Tnsp)0u A(Tgsp — Tnsp)
and the compensation costs associated with W are:

«  SnlAzg+ (1 —A)xy)
C p—
A(zgSy — Tnsp)

y B.

13



As Proposition 2 shows, the optimal compensation contract Wg* consists of (i) a positive wage
when the flag is not raised, wév * > 0, (ii) a bonus when a raised flag is followed by a high stock
price, wf > wév *, and (iii) a zero wage when a raised flag is not followed by a high stock
price, ng* = wéw * = 0. This compensation scheme simultaneously induces high managerial
effort, and the desired managerial disclosure behavior under Fy, i.e., flagging exclusively in
state g. More generally, to encourage managers to attract attention in the presence of good
news, managers should be compensated when upon attracting attention the market confirms
the presence of such good news. In this stylized model, in which prices fully reveal whether

or not the manager has attracted attention, this disclosure behavior is achieved by paying a

zero wage after attracting attention unless the highest stock price is realized.

Having obtained the optimal compensation contract W; , we now proceed to solve for

Mx _

7 0, equation (11), which corresponds to expected

the optimal level of liquidity. Since w

profits from speculation in state g, can be expressed as

7 = (04 — 0a) x4 (1 — 24) RS. (17)

k
ou—04)Tg(1—2g)

Therefore, setting 5; =1 7 allows the speculator to exactly recover his investi-
gation cost k. This liquidity minimizes the firm’s speculation costs, i.e., S; = Awg (63) = Ak,
while inducing the speculator to investigate and trade. Notice, however, that a level of lig-

uidity like 83 would be feasible, i.e., 6, < 8, only when the investigation cost k is sufficiently

low. We assume the following condition which ensures that this is indeed the case:

k<k=x4(l—24)(0n—0q) RS. (18)

Condition (18) in conjunction with condition (4), which implies that the speculator does not
investigate unless n is excluded, define the two bounds for the investigation cost required for

our analysis.'® We summarize the previous discussion in the following lemma:

14



Lemma 3 Ifk < k <k, then: (i) it is feasible to induce the speculator to investigate only in

k
ou—04)Tg(l—xy4

g, and (ii) setting 6, = 0 G minimizes speculation costs, i.e., Sy = Ak.

Having found Wy and 4, we finally calculate shareholder value under Fy, which is simply the

project’s expected cash-flow minus the compensation and speculation costs:
V= (Asg+(1—-A)s,) R—-Cy - Sy. (19)

D. The optimal convention

The comparison between Vj and V® determines the optimal convention for shareholders.
This comparison boils down to a trade-off between the smaller speculation costs associated
to Fp, ie., S5 < Sy, and, as the next proposition states, the smaller compensation costs

associated to Fy, i.e., Oy < Cg:
Proposition 3 Compensation costs under Fy are smaller than those under Fy.

As stated in Proposition 3 inducing managers to attract attention to their firms when they
have good news, i.e., in state g, allows the firm to save on compensation costs. Intuitively,
by flagging the presence of g and attracting speculation, the information is incorporated into
the stock price and can be used to compensate the manager. Since state g (and hence, a high
stock price) is a strong indication of high managerial effort, the firm is able to induce high

effort at a lower cost.

Notice that, in contrast to Holmstrom and Tirole (1993), the role of the information gener-
ated by the speculator is not to provide additional information about effort but to help induce
managerial truthtelling. In our model, by construction, since the state reached at t =1 is a
sufficient statistic of managerial effort, once flagging has conveyed the presence of state g, the
speculator’s research does not provide any additional information about effort. Nonetheless,

inducing managers to disclose information, and making their compensation contingent on the

15



disclosed information would be susceptible to opportunistic behavior by managers, i.e., false
announcements. In our setting, the trading activity of the speculator informs the stock price

and allows to indirectly verify the truthfulness of the managerial announcements.

An interesting aspect of the analysis is that, even though speculation would not take place
in the absence of guidance by the manager, shareholders can induce managers to disclose in-
formation and guide speculation, while using the information generated by the speculator to
reduce managerial rents. In particular, we find that shareholders foster information disclo-
sure from managers, who will ex-post voluntarily disclose information, even though ex-ante

managers end up receiving lower rents.

Next, we state Proposition 4 which considers the factors that make Fy or F, more likely

to be the optimal convention:

Proposition 4 F,; is more likely to be the optimal convention vis-a-vis Fy when: (i) the
investigation cost is small (i.e., low, k); and (ii) the incentive problem in the firm is severe

(i.e., high B, low ZJ;, high xp, and low A).

The effect of the investigation cost £ is straightforward. Under F, the speculator must
be induced to investigate in state g. Therefore, the larger the investigation cost, the more
liquid the equity needs to be, i.e., the more equity the firm needs to sell, in order to allow the
speculator to recover the investigation cost through trading. Since equity must be sold at a
discount to compensate liquidity traders for their expected future losses (which occur when
they trade against the speculator), a higher £ amounts to larger speculation costs that are

borne ex-ante by the firm.

The choice of convention also depends on the nature of the incentive problem faced by the
firm. Specifically, if the firm faces a severe incentive problem the additional information dis-

closed under convention F, becomes especially useful in alleviating managerial moral hazard.
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The incentive problem is particularly severe, and hence, F}; is more likely to be the optimal
convention vis-a-vis Fy, when (i) the opportunity costs of exerting effort B is large, and (ii)

the final cash-flow is not very informative about effort (i.e., low 3_27 low A, and high z).!7

Notice, however, that the parameters in Proposition 4 are restricted by the bounds in
Lemma 3, i.e., k < k < k, and by condition 2 (which guarantees that shareholders find
optimal to induce high managerial effort). Therefore, to better illustrate these effects, we
consider the following numerical example which shows how, depending on the severity of the

moral hazard problem (as captured by B), either convention Fy or F; may emerge as optimal.

Example 1 Let R =2200, A=3=3v=0,0,=1,00=3%,2=%2, 2, = 3, 2, = §,
k=a=20and§ = %. Then when B € (O,%O) convention Fy is optimal, while when

B € (32,60) convention Fy is optimal instead.

In the previous example, the speculator finds unprofitable to investigate the firm unless
he can exclude state n (ie., 22 =k <k =20 < k = %), and shareholders induce high
managerial effort (i.e., condition (2) is satisfied). Therefore, by ensuring the compatibility of

the parametric restrictions considered in the model, this example, for which further details

are provided in the appendix, confirms that both conventions can be optimal.

E. Discussion and empirical implications

The previous analysis generates a number of implications. First, the analysis shows that
managers who receive stock-based compensation will voluntarily disclose more information.
Consistent with this implication, Nagar, Nanda and Wysocki (2003) documents that firms’
disclosures are positively related to the value of the shares held by the CEO, and to the
proportion of CEO compensation affected by the stock price. In addition, Miller and Piotroski
(2000) provides evidence that managers of firms in turnaround situations are more likely to

provide earnings forecasts if they have higher stock option compensation at risk.

17



Second, the analysis shows that valuation effects can be generated by attention grabbing
events that do not have associated any obvious signalling costs. In line with this implication,
there is evidence that stock prices react to dividend and stock split announcements (Grinblatt,
Masulis and Titman 1984), to the announcement of corporate name changes (Cooper, Dim-
itrov and Rau 2001), to corporate presentations to securities analysts (Francis, Hanna and
Philbrick 1998), and to non-binding announcements of share repurchase programs (Ikenberry,

Lakonishok and Vermaelen 1995).

Third, the model illustrates that corporations face the following trade-off when they dis-
close information to the market: on the one hand the stock price becomes more informative
but on the other hand, speculators find it easier to investigate the firm. Under such a trade-
off, managerial disclosure of information, even though hampered by agency conflicts, plays a
role in attracting attention and directing market research.!® This is consistent with available
empirical evidence, reviewed in Healy and Palepu (2001), which shows that voluntary disclo-
sure of information increases analysts’ coverage and the speed with which information gets

incorporated into prices.

Finally, the model’s result that short-term equity-based compensation (i.e., compensation
based on prices at ¢ = 2 rather than just on realized earnings at t = 3) can foster voluntary
disclosure of information and improve transparency has important policy implications. Some
authors have argued that many of the recent corporate scandals (e.g., Enron) can be under-
stood in the light of the pressures faced by managers to deliver results consistent with their
firms overvalued equity (see Jensen, 2004). According to such arguments, short-term equity-
based compensation aggravates the costs associated to the overvalued equity (among others,
the lack of transparency and the use of fraudulent accounting practices). Our analysis, how-
ever, shows that short-term stock compensation is associated to more voluntary information

disclosure whenever the stock is undervalued.?’ Therefore, our analysis provides a contrasting
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view to the notion that short-term equity-based compensation leads to a lack of transparency.

II1. Robustness and extensions

In this section we examine the robustness of the results by first removing the simplifying

assumptions made in section II and then, considering a number of extensions to the model.

A. The general model

In section II we made three simplifying assumptions. Specifically, we imposed (i) the
parametric restrictions 5 = A and v = 0, (ii) a binary message space f € {—1,+1}, and (iii)
compensation contracts that could not be contingent on the managerial announcement or
reward managers after a low cash-flow. In this section, in order to facilitate the presentation,
we first relax assumptions (i) and (ii) by allowing for the possibility that 5 # A and v > 0,
and for a three-dimensional message space f € {B,ﬁ, G}.2! Then, at the end of the section,

we also relax restriction (iii) on the compensation contracts.

Since managerial announcements are cheap talk, those conventions which, with the proper
market understanding, convey the same information are equivalent. For instance, {i), g,n},
{g9,b,2}, {g,n, b}, {n,§,b}, {n,b, g} and {b,7, g} all would allow to completely sort out the
state reached at ¢ = 1. Therefore, with a three-dimensional message space, f € {l;,ﬁ, g},

there are five essentially different conventions:

1. Fy = {n, n, n}: “no-flag” convention in which the manager discloses no information;
.7, g}: “g-flag” convention in which the manager flags state g;
3. Fy = {b, f, n}: “b-flag” convention in which the manager flags state b;

4. F,, = {Z}, n, B} “n-flag” convention in which the manager flags state n;
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5. F, ={b, n, §}: “full-disclosure” convention in which the manager discloses all informa-

tion.

Even though there are five possible conventions, the following proposition, which compares
the compensation costs associated with the different conventions, allows us to considerably

simplify the analysis.??

Proposition 5 Conventions Fy, and F,, have the same compensation costs as Fy, i.e., Cj.
Likewise, convention F,, has the same compensation costs as Iy, i.e., Cj. Furthermore, the

compensation costs under Iy are lower than the compensation costs under Fy, i.e., C’;‘ < C§.

Consider first conventions Fp and F,. The information disclosed by the manager under
these conventions does not allow the firm to save on compensation costs with respect to
convention Fp, in which no information is disclosed. Intuitively, this occurs because inducing
the manager to disclose information under Fj, and F}, interferes with the provision of incentives
to exert effort. Specifically, since low effort increases the probability of state b, rewarding the
manager for flagging state b under Fj or preventing the manager from flagging state b under
F, increases the opportunity cost of exerting managerial effort. A similar reasoning explains
why conventions F, and F,, have the same associated compensation costs. While under F,
the manager is induced to disclose which state b or n has been reached, the combination of the
moral hazard and truthtelling constraints prevents shareholders from using this information
to lower compensation costs. As a result, F, has the same compensation costs as F; where

states n and b are not individually sorted out.

Finally, to explain the savings in compensation costs associated to F} relative to Fj notice
that, because high managerial effort increases the probability of state g, there is a comple-
mentarity between providing managers with incentives to exert effort, and inducing them

to disclose state g. This complementarity between high effort and good news (i.e., state g)
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enables shareholders using the disclosed information to design a more efficient compensation
contract. In this contract, the manager is rewarded when flagging is followed by a high stock

price, which is a strong indicator of high managerial effort.

Having ranked the conventions in terms of their compensation costs, next we narrow the
set of optimal conventions by focusing on their associated speculation costs. To do so, we

state the following proposition.

Proposition 6 Conventions Fy, and F,, have higher associated speculation costs than Fy.
Likewise, convention F,, has higher associated speculation costs than Fy. Therefore, only

conventions Iy and Fy can be optimal.

Since speculation is profitable if and only if state n is excluded, the speculator investigates
in state g under F}, in state b under Fy, and in states b and g under F;, and F,, and hence,

23 Therefore, as in the simplified model of section II, the

the above proposition follows.
choice of the optimal convention amounts to comparing conventions Fy and Fj. Specifically,
inducing the manager to attract attention when the firm is undervalued by the market, i.e., in
state g under Fy, allows shareholders to save on compensation costs but also attracts costly
speculation to the firm. Also as in section II (see Proposition 4) convention Fy is more likely to

be optimal vis-a-vis Fy when the investigations costs are low and when the incentive problem

for the firm is more severe.

To sum up: the analysis in this more general model confirms the robustness of the results
from the previous section, and allows us to gain some additional insights. Specifically, the
analysis shows that firms can find it optimal to have a policy of partial disclosure of infor-
mation in which the optimal level of disclosure depends on the state reached at ¢t = 1. That
is, under Fy, the manager sorts out state g but does not distinguish between states b and
n. Since all three states (b, n, and g) are feasible under high managerial effort e = 1, and

since the state reached at ¢t = 1 is private information of the manager, implementing such a
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policy requires that the manager is provided with discretion over the information disclosure

decisions.

The analysis also shows that managers of undervalued firms are the ones that attract
market attention, i.e., under F,; the manager only discloses the presence of state g. Notice that
this result holds even though the presence of good or bad news does not have any additional
effect on the firm’s activities, and although, by design, the speculator is equally effective in
scrutinizing overvalued and undervalued firms, i.e., the speculator can profit from buying
undervalued stock as well as from selling overvalued stock. In the analysis, the asymmetry
in information disclosure arises endogenously from the complementarity between the optimal
resolution of the managerial moral hazard problem, and inducing the disclosure of good news
by the manager. Consistent with this implication, there is evidence that stock prices, on
average, react positively to corporate name changes, corporate presentations to securities
analysts, non-binding announcements of share repurchase programs, and to stock dividend

and stock split announcements.?*

We finish this section by removing restriction (iii) on the compensation contracts. As the

next proposition shows allowing for a richer set of contracts does not affect our results.

Proposition 7 Allowing for contracts that can pay a positive wage after a low cash-flow
and/or that can be contingent on flags does not reduce compensation costs under any conven-

tion.

This proposition implies that we have not lost generality by focusing on contracts that pay
a zero wage after a low cash-flow. Roughly speaking, although paying a positive wage after
a low cash-flow could conceivably facilitate inducing the manager to disclosure information
(particularly in state b), rewarding the manager for a low cash-flow increases the opportunity

cost of exerting effort and hence, the overall compensation costs.
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In addition, Proposition 7 states that focusing on contracts that cannot be directly contin-
gent on managerial announcements (i.e., flags f) is also without loss of generality. Since the
distribution of stock prices depends on whether or not a flag has been raised, contracts based
solely on stock prices can incorporate any information contained in the flag, and hence flags
become redundant as contracting devices in our model. Verifiability problems aside (e.g., a
court may not be able to verify whether a manager is or is not attracting attention to the
firm), contracting simultaneously on flags and prices could be useful to reduce compensation
costs in alternative settings in which stock prices do not fully reveal the content of the flag.
Nevertheless, even in those alternative settings, the central message of the current analysis re-
mains valid: managerial cheap talk, i.e., flagging, is a valuable device to reduce compensation

costs.2?

B. Further extensions

In this section, with the purpose of developing a better understanding of the economic
forces driving the results, we briefly discuss the role that speculation has on the analysis, as

well as the issue of equilibrium selection.

Speculation

Since the speculator plays a central role in the analysis, a natural question is whether
similar results could be reached in a model without speculation. In the absence of market
speculation, however, it can be shown that inducing the manager to announce his information,
and allowing managerial compensation to be contingent on the announcement and the final
cash-flow, does not reduce compensation costs with respect to the case in which the manager
does not disclose any information, i.e., Fy.20 This confirms the intuition that the additional
information generated by the speculator, by acting as an indirect certification device, helps

to induce managerial truthtelling, and facilitates the use of the disclosed information to save
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on compensation costs.

While we have considered speculation as an indirect certification device of the managerial
announcements, an alternative would involve the use of an auditor to certify the private
information conveyed by the manager. Previous literature, however, has emphasized the
problems that arise when auditors and managers can collude (Tirole 1986, and Kofman and
Lawarree 1993).27 In this sense, our paper contributes to the literature by proposing an

alternative mechanism which is free from collusion, i.e., speculation.

Fquilibrium selection

In the model the manager and the speculator play a cheap talk game. The manager
sends a message, and the speculator chooses an action, i.e. investigate or not investigate, as a
function of the message sent by the manager. At ¢t = 0 shareholders take the equilibrium in the
cheap talk game between the manager and the speculator as a given. Thus, if Fj is expected
to be played, shareholders can design a compensation contract that is compatible with Fj
being an equilibrium, which minimizes compensation costs. In this cheap talk game, however,
even if Fy; were the optimal convention for shareholders, a “babbling” equilibrium in which
the market believes that flags convey no information, and hence, prices remain uninformative

after flagging, is also feasible.

Although shareholders would benefit from influencing the choice of the equilibrium con-
vention, nothing in the formal analysis enables them to do so. However, one may argue that
compensation contracts could act as focal points. For instance, when compensation contracts
are observable, if shareholders select the optimal contract for convention F;, both the manager
and the speculator may choose to play the equilibrium strategies compatible with convention
F,. In contrast, when compensation contracts are unobservable, shareholders could find it

difficult to direct the market to follow a specific convention. The argument above suggests
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that regulations that foster managerial compensation disclosure, in addition to reducing the
managers’ ability to extract rents from the firm (e.g., Bebchuk and Fried 2003), can enhance

the importance of market scrutiny, and increase the production of information about the firm.

IV. Concluding Remarks

We have developed a theory of informal communication between firms and the capital
market in the presence of agency conflicts. The theory is based on three premises: (1) the
presence of a managerial agency problem that shareholders must address; (2) the existence
of managerial private information that cannot be substantiated with hard evidence; and
(3) the ability of market speculators to produce additional information about the firm at a
cost. In this setting, firms face a trade-off when they disclose information to the market:
prices become more informative but speculators find it easier to investigate the firm. In
other words, managerial disclosure of information, even though hampered by agency conflicts,
plays a role in attracting attention and directing market research. This trade-off suggests a
theory of discretionary disclosure: firms may want to regulate the disclosure of information
to attract speculation in certain cases but discourage it in others. The study also explores the
interactions between agency conflicts, managerial compensation and information disclosure.
In particular, the analysis shows that the presence of strong agency conflicts that require
the use of high-powered incentive compensation should be accompanied by a more intense

disclosure of information by managers.

Finally, this paper has implications concerning the debate about the effects of regulation
on capital markets. For instance, recent regulatory changes in the US have stressed the
importance of providing equal information to investors (i.e., regulation FD) and of making
managers more responsible for their communications with the market (i.e., the Sarbanes-Oxley

Act). These regulations, however, may have the unintended effect of encouraging some forms
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of informal communications between managers and capital markets. Rather than directly
disclosing the information to professional analysts and thus be exposed to future legal action,
managers can now be compelled to rely on more subtle mechanisms which attract the attention
of sophisticated investors. In this sense, these new regulations may produce, contrary to their
intended objective, higher rather than lower information asymmetries among different market

participants.

APPENDIX

Proof of Proposition 2 (Contract for F)

WTei%iA xg—;uwf + u_i;gmlwg + %gwéw +(1— A)snwé\’ (A.1)

g OZTT0yt St s s+ 2 a2)
$g20u w)! (1= ;g)ad o+ S—ngéw > sqwp (A.3)

$n;u wf (1= ;n)ad wé + %wéw < snwév (A.4)

xb;u wl (1 —2:1017)0‘1 wk + S_;wéw < spwly (A.5)

The problem can be simplified by noting that any contract for which ng (or wé” ) is positive can be

(1—z4)oq
Tyoy

L

L (or w)!) by € > 0 and increases w/ by e

replaced by an alternative contract that reduces w

(or e The new contract does not affect the value of the objective function or of constraints

Sg )
Tgoy

(A.2) and (A.3), and strictly helps with constraints (A.4) and (A.5). Hence, imposing w} = w)! =0,
(A.2)-(A.5) boil down to:

Ouw o Sb N B

Zu > 20 - A6
9 Y9 = ajgwg + zgA (A-6)
Ou g Sg. N

v > 29 AT
2 Wy = a:gwg (A7)
(Tu H Sn N

a—;wf < ﬂwév (A.9)

xp

; Sg Sn Sp (3 Sy _ gatz,(0u—04) . . .
Since << (ie., 3¢ = =—=—= for w € {b,n, g}) constraint (A.8) implies (A.9) so (A.9)
can be ignored. Furthermore, (A.8) must be binding (otherwise reducing w" would relax (A.6) and
(A.7) and decrease the objective function). If (A.8) is binding, this implies that (A.7) is not (5= < 22).

Finally (A.6) must be binding (otherwise reducing w/ would relax (A.8) and decrease the objective
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function). In summary, (A.6) and (A.8) must bind. Solving the linear system formed by them yields

the optimal contract, which substituted into the objective function yields C7.

Proof of Proposition 3 (Comparison between Cj and C;)

Asg+ (1 —A)sy, Sn [Azy 4+ (1 — A)xy,]
Cr—-Cr = g B - J B
0 9 A(sg — sp) A(zgsy — xnSp)

_ <1+Asb+(1A)sn>B <1+Asb+(1A)sn>B

A(sg — sb) A2 — )

Tn

1 1
= (Asp+(1—A)sy) B - (A(sg —5p)  A(EEm Sb))

A 1—A)sy,
= s+ ( )s (ﬁsnfsg)B >0 (A.10)

[(%Sn — 8g) + (84 — Sb)] A(sy —sp) Tn

Proof of Proposition 4 (Comparative statics between Fj and Fy)

The difference in value between conventions Fy and Fj is
Asg+ (1 —A)sy, Sn[Azy 4+ (1 — Az
* * * — £ B _ 9
Co (Cg + Sg) A(s, — sp) A(xgsn — TpSp)
_ (1= A)sy (xgSn — TnSg) + A (spTg — SgTn) S AL
A(sg — sp)(xgSn — TnSp)
_ (]._A)Sn—i_(ASf ) E—Ak
(sg — sp)(1 4 Zote=l) A

SpTg—SgTn

oq+ (1 —A)zy + Axy) (0, —0q) B

”]B—Ak

_ = Ak
(g — m1) (0 — o) (1 + 2= mdCaza]y A
(ﬁ —|—xn> X — (zn — )
_ B - Ak (A.11)

(:E — xb)(l +z, fz_fz Uuadad)

from which the comparative statics in the proposition follow.

Proof of Example 1 (Numerical example)

Under R =2200, A =43 = % :0,au:1,ad:l,xg:%,xn:%,xb:

b
it follows that (sg, s, ss) (% % %)

Optimality of inducing high managerial effort:
(V+A)sg+(1—B—)sn+(B—A)sy

A(sy — B B A.12
(sg — sp)R > Als, — ) < B <60 ( )
Incentives to investigate:
- ([ (ou—0a)Rb 2\ (55 132
(k. k) = (4[A+a(1A)]’x9(1 zg)(ow —0a) RO | = 1 E (A.13)
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and therefore k < k = 20 < k which implies that the speculator will not investigate under Fy or under

F, unless the manager flags state g.

Convention Fy:

11 11
Cy = ?B 3 Vo =1815— ?B (A.14)
Convention Fy:
N 5 3 - . 13 N N 13

Convention Fj is preferred to convention Fy if V* > Vi

13 11 40
1805~ =B >1815— - B= B> & (A.16)

so if B < % convention Fy is preferred and, alternatively, if %0 < B < 60 convention Fj is preferred
(as shown in A.12, B < 60 guarantees that it is optimal for shareholders to induce high managerial

effort).

GENERAL MODEL (Proof of Proposition 5)

Next we solve the model without the parametric assumptions that 5 = A and v = 0 and with a
three-dimensional message space f € {b,7,§}. In this setting, there are five (essentially) different
conventions: (1) “no-disclosure,” Fy = {n,, 7}, i.e., the manager does not disclose any information;
(2) “g-flag,” Fy = {n,n, g}, i.e., the manager flags state g; (3) “b-flag,” F, = {b, 7,7}, i.e., the manager
flags state b; (4) “n-flag” F, = {IS, , l;}, i.e., the manager flags state n; and (5) “full-disclosure,”

F, = {b,n,j}, i.e., the manager discloses all information.
PRICES AND PROBABILITIES UNDER THE DIFFERENT CONVENTIONS

Under each convention F; (where J € {0,g,b,n,w}) the distribution of stock prices at t = 2, Py,
depends on the speculator’s incentives to investigate and trade. Given the assumption that the specu-
lator does not find it profitable to investigate unless state n can be excluded (see Lemma A.1 below),
the speculator will investigate in state g under Fj, in state b under Fy, and in states b and g under F,

and F,.

Let Qf, be the order flow for the firm’s stock under convention F; and flag f. If the speculator does not
investigate (or trade), the order flow only contains the liquidity traders’ demand, Q§ € {-4,6}, and
therefore, the stock price at t = 2, py , is independent of the order flow. Alternatively, if the speculator

investigates, the order flow has two distinct components: (i) the liquidity traders’ demand (either —4
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or § with equal probability), and (ii) the speculator’s demand, (either —¢ when the investigation yields
o4 or 6 when it instead yields o). Thus QJ; € {(4,6),(—6,-9),(—6,8)} and three prices can hold: pf
for a high order flow (4,4), p}¥ for a medium order flow (—4,4), and p% for a low order flow (—d,—§).
The market maker sets the break even price given the available information (the flag, the order flow

and the compensation contract):
Py = Es(z —w(zp)) | £.95, W), (A1)

for i = N, L, M, H, where w(z,piJ) is the manager’s wage under convention F; (contingent on cash-
flow z and price sz) and W is the manager’s compensation contract (i.e., the set of possible wages

w(z,p’) under convention F). Next we describe the prices under the different conventions:

pfl =0y (R—wl) w.p. 5(7+ Ae)zg
p, | P =oa(fizuy) w.p. 5(7+ Ae)(1 - )
pal = sg (R—w)) w.p. 3(7+ Ae)
Py = S"(lfvf_ﬁ,zfi)e(ﬁfAe) (R—w)) wp. 1—7y—Ae
p =ou (R—wf) w.p. 3(8 — Ae)zy
n pt =04 (R—wk) w.p. 3(8—Ae)(1 —xp)
pM = s, (R — w{)‘/[) w.p. %(ﬂ — Ae)
py = s”(l_’yl_fgizge(ﬂﬂe) (R—w)) wp. 1-8+Ae
prl =ou (R—w)) w.p. 3 [(v+Ae)z, + (6 — Ae)ay]
. Py =04 (R—wy) w.p. 5 [(v+Ae)(1 —xg) + (B — Ae)(1 — )]
") it = LRt (R w3+ 0)
p,jy:sn(R—waV) wp. 1—v—0
P = ou(R —wil) w.p. 5(7+ Ae)z,
pF = oa(R—wil) w.p. 5(7 + Ae)(1 - 2y)
pIM = s, (R — wiM) w.p. (v + Ae)
Poq pbH =0, (R—wb) w.p. (8 — Ae)xy
Pt =04 (R—whl) w.p. 3(8—Ae)(1 — )
P = (R — ) v, 465 80
P = s (R —wih) w.p. 1—v—f

where w’ = w(R,pY).

Note: Under F,, there are two different flags, i.e., g and 13, which lead to investigation and trad-
ing, and following each of these two flags there are three possible stock prices, (pdF,pd™ pdH) and

(pPE, pPM  pbH) respectively (and also their corresponding wages (w?”, w9 wIH) and (wk, w™  wPH)).
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SPECULATOR’S PROFITS FROM TRADING AND BOUNDS FOR k

Profits from trading unconditionally (i.e., under Fy)
Probability that the speculator gets a good signal (o) and a bad signal (o4):
Pr(ou) = (1+A)2,+(B—A)zp+(1-f—2an =P (A.18)
Pr(og) = (v+A)Q1-zy)+B-A)1—ap)+(1-F—-y)(1—2z,)=1-P, (A.19)
Firm’s value conditioning on speculator’s signal:
V(o) = ou(R-u) (4.20)

V(og) = oq(R—wp). (A.21)

where w§ = ﬁ (see A.35 below)

Prices if speculators trade under low, high and medium order flow (i.e., p&, p&f, pd! respectively):

pg = p(—0,-0) =04 (R—wp) (A.22)
péq = p(6,9) =0y (R—wy) (A.23)
pg/f = p(=6,0) = Puoy, (R—wl)+ (1 = P,)og (R— wy) (A.24)

where P, is defined in (A.18).

Speculator’s expected profits from trading would be:

w5t = S (View ] Put [~ Viea)] (- P) =
= 0(1—-P,)P,(0y—0q)(R—wf) (A.25)

Notice that m§* < 16(0, — 04)R (ie., 7§* is maximized when P, = 1/2, wj = 0, and § = 6). The
speculator will not investigate if the expected profits from trading do not compensate him for the
expected investigation cost (i.e., k(y+ 8) + k,(1 — v —8) = k[(v+ B) + (1 — v — B)]). Therefore,

the following is a sufficient condition for the speculator not to investigate and trade under Fj:

Fl+B) +all—7-8)] > 1B~ o0d) =

Rg(ou —04)
[(v+8)+a(l—v-p5)

Note: As already explained in the simplified model, under Fj investigation and trading by the spec-

= k> =k (A.26)

ulator is an out-of-equilibrium action. In that case, we assume that the market maker believes that
trading by the speculator is informed (e.g., if the order flow is {4,6} the market maker believes that

the speculator has investigated and obtained a high signal ¢,). Similarly, under Fy raising the flag
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is a managerial out-of-equilibrium action, and hence, we will simply assume that the speculator does
not change his beliefs after the flag has been raised (i.e., conditional on flagging, the probability of n
is still (1 — A)).

Profits from trading in g (e.g., under Fy)

Firm’s value conditioning on speculator’s signal, o € {o4,0,}, state g, and a medium order flow

(—6.,0):

V(ou,9,(=6,6)) = ou(R- wy*) (A.27)

V(Uda g, (_6, 5)) = 04q (R - ’U.)é\/[*) (A28)

where wéw * =0 (see A.42 below). The speculator’s expected profits from trading in state g are:

ﬂ_S* —

p [ouR —pgq T4+ [pg/f —oqR| (1 -1y)) =

S CIRSY

R
= 5 ([ow = sglzg+ [sg —0d] (1 —x4)) = 0R (04 — 0a) g (1 —xy). (A.29)

The speculator will investigate if the expected profits from trading compensate him for the investigation

costs (i.e., if 75* > k). When

k < R§(oy — og) min {z(1 — x3), zg(1—xg)} = k (A.30)

shareholders can set the level of liquidity high enough, 5; < 6, to induce the speculator to investigate

and trade when state g has been flagged.
Profits from trading in b (e.g., under F})

Following similar steps as before, the speculator’s expected profits from trading under state b are:
. 0
Wf =3 ([UUR — péw] Ty + [péw — adR] (1-— :Eb)) =0R(0y —0g)xp (1 —xp) . (A.31)

The speculator will investigate if the expected profits from trading compensate him for the investigation
costs (i.e., if 75* > k). When k < k (see A.30 above for the definition of k) shareholders can set the
level of liquidity high enough, d; < 4, to induce the speculator to investigate and trade when state b

has been flagged.
Profits from trading when n is flagged (e.g., under F),)

Following similar steps as before, the speculator’s expected profits from trading when state n is excluded

(i.e., under state b or g) are:

Sx
ﬂ'n =

([ouR — pM) s+ [P — 0aR] (1 — 32)) = 6R (0 — 04) (1 — 52). (A.32)

N>,
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where » = 3+—5 +(1- %i—?)xb. The speculator will investigate if the expected profits from trading

compensate him for the investigation costs (i.e., if 75* > k). When k < k (see (A.30) above for
the definition of k) shareholders can set the level of liquidity high enough, §7 < §, to induce the
speculator to investigate (Note: Since s is a convex combination of z, € (0,1) and x; € (0,1) then

min{zy(1 — xp), 24(1 —z4)} < 2(1 — 2)).

The following lemma summarizes the above discussion:

Lemma A.1 Ifk < k < k, the speculator can be induced to only investigate in state g under Fy, in

state b under Fy,and in states b an g under F, and F,.

DERIVATION OF OPTIMAL CONTRACTS UNDER THE DIFFERENT CONVENTIONS

Next we derive the optimal compensation contracts under the five possible conventions,

1) Optimal contract under Fj:

min (A +7)s,+ (1= 8= 7)sn + (8 = M) g (A.33)
S A5y (1= B = )sa+ (B— A)splwo = [ysy + (1= B—)sn + Bsswo + B (A34)

the optimization problem yields
B

W= —— A.35
0 A (Sg o Sb) ( )
and substituting the optimal contract into the objective function yields
A 1—-8—7)s, - A
= (A+7)sg+ (A =B =7)su+ (B=A)s (A.36)
A(sg— sp)
2) Optimal contract under F:
: g0 g (1—zg)oq L 59, M N
wrfelﬁi(” +A) | =5wy 5 +wg | Tl =7 = B)sn + (8= A)spJwy  (A37)
8.t x40 (1—=x,)0 B
g%u H 9/9%d L 9 N
B wg + D) ’LUg + E > sbwg + Z (A38)
Tyoy, (1—x4)0q4 s
g2 wll 2g ng + ngéw > sgwév (A.39)
TnOu (1—zp)oq Sn
5 wf 5 wL + 7109 < snwév (A.40)
TobOu (]. — :L'b)O'd L Sp N
5 Wy 5 wy + 3“’9 < spwy, (A.41)



Following an identical reasoning to the one in the proof of Proposition 2 above, we set wé = wé\/" =0

and conclude that (A.38) and (A.40) are the only two binding constraints. Solving the linear system

formed by these two constraints yields the optimal contract,

2s, B z, B
g = (g wg ™ wg ™ wg) T A(xgsn — Tpsh)ow A(TgSy — Ty Sp) ( )
which substituted into the objective function yields the associated compensation costs
A 1- - njon - A n
cr = (v + A)zg + (L =7 = B)zalsn + (B~ A)zasy (A43)

A(zgsp, — xpsy)

3) Optimal contract under Fj:

min (8- A) | 0up ¢ LZTd Ly S n] g gy A)slul (Add)

Wy ERL 2 2 2
.0 zb;u wil (- 2b)ad wi + 2 2 M < sow) — g (A.45)
$g20u wil + (1= 5 Z9)0a wi —|— 2 M < sgwév (A.46)
xn;u wil (1= 5 Zn)od wi + ?wb < spwp (A.47)
xb;u wil (- 5 2)7d wg + Ewb > spwp (A.48)
The problem can be simplified by noting that for any contract with strictly positive wg{ (or wé\/f ) we
can reduce wi (or w}) by € > 0 and increase wf by ey 24 (or =ity > 0). Such change does

not affect the value of the objective function or of constraints (A.45), and (A.48) and strictly relaxes

constraints (A.46) and (A.47) (notice that =27 > (U-wg)oa_m__ou zpq 2> Uz2g)oa s fo

2 (1-zp) 04 2 (I-=zp)oq
(A.46) and foZw > (1_’”2”)” Ty e and > %m for (A.47)). Hence, we can impose

w.l.o.g. that w = w}M =0 and (A.45)-(A.48) boil down to:

0d L Sg N B
= < - A4
2 ST 5" T A —a)A (A.49)
9d L Sg N

g
5 Wb 2 1f:vbwb (A.52)

Since 1fgzg > S > S (A 5]) implies (A.50) so (A.50) can be ignored. Furthermore, (A.52) must

1—xp 1—xp

be binding (otherwise reducing wi relaxes (A.49) and (A.51) and decreases the objective function).

If (A.52) is binding implies (A.51) is not (2% ). Finally (A.49) must be binding (otherwise

reducing w)" relaxes (A.52) and decreases the objective function). In sum, solving the linear system
formed by (A.49) and (A.52) gives the optimal contract,

251,B 0.0 B )
sg—sp)(L—mp)oqg’ " A(sg—sp) )

Wi = (el ) = (g (A53)
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which substituted into the objective function yields Cj (which equals Cf):

G = (St Lo P B S p - g; (A.54)

4) Optimal contract under F),:

(v +4) [zgouw) + sgwp’ + (1 — ag)oawy]

i A.55
WaeR: 2 (A.55)
— A)[zpow 4+ spwM + (1 — xp)oqwk
L B Dmauwy ;n (1 —mp)oq n]+(1_7_ﬁ)snw£/
st (xg —xp)0 (xg —xp)o Sqg— 8 B
i 5 b w2 5 b dwTLL—i— gwa% > A (A.56)
TgTu fl{ (L= 25)0q w,LL + S—gwﬁ[ > sgwév (A.57)
2 2 2
1—
x";“ wh ( ;")ad wk + %wﬁ/l < spwy, (A.58)
1—
Toou i (LZ20)0d, 0y o v o N (A.59)
2 2 2
Define a(v) = #% € [0, 1] for v € {b, g, n}, and rewrite the constraints as:
(zg — xp)ow wH — (zg — xb)ade + 59 —Sb, M B (A.60)
2 " 2 " 2 VAN '
oghwy + (1= alg))wy +wy’ > 2wy (A-61)
amwl + (1 - am)wk +wM < 20wl (A.62)
a®w? + (1 —a®)wk +wM > 2wl (A.63)

and since a(b) < a(n) < a(g) then wX = wl = wHL and constraints (A.61)-(A.63) are binding.

Furthermore, (A.60) must be binding (otherwise reducing wi or w} by 2e and w) by ¢ would
leave constraints (A.61)-(A.63) unaffected and decrease the objective function). In summary, the

optimization problem boils down to solving the linear system of the binding constraints:

2B
HL M
wy, " tw, = —— A.64
A(sg — sp) ( )
B
N
w, = —F A.65
A(sg — sp) ( )
Furthermore, since wX = wk = wH¥ the objective function boils down to:

(A (i wil) + (B A)sp (wi + wy)
min

N
W, eRY 2 + (1 =7 = B)snwy (A.66)

and therefore, the system is determined up to (wa + wﬂ/) Imposing w.Lo.g. wi¥ = 0 the optimal

contract is

(A.67)

2B B
Wi = Gkt wlf ) = (0.5 ).

70’
g—5b)  Alsg —sp)
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which substituted into the objective function yields C (which equals Cf):

A+7)sg+ (1 =B —=7)sn+(B—A)sy

*_(
G = A(sg— sp)

B=Cg (A.68)

5) Optimal contract under F,:

Under convention F,, flagging good news, f = g, and bad news, f = B, both lead to speculation.
Therefore, there are three possible stock prices associated with good news (p9Z, pdM , p9), and another
three stock prices associated with bad news (p®%, p?M pPH). Alternatively, flagging “no news,” f = 7,
does not induce speculation and leads to a unique stock price, p"~. As a result, a compensation

scheme has seven wages, contingent on z = R, each associated with one of the possible stock prices at

t=2:
W = (Wb, wlM, wl), wiN, (wit, wIM, wi)) . (A.69)
min_ (v + A) [zgouwd + (1 = zg)oqwi’ + sywiM ]
W, €RT 2
bH bL bM
Tpo Wl + (1 — zp)oqws + spw); "
6 a)k . Ly st a0)
s.t. 2B
2,0, W + (1 — 2,)oqwi® + s,wIM > N + 2o Wl 4+ (1 — zp)oqwl? + spwl™ (A.71)
1
§[xgaung + (1 — zg)oqwd® + s,wIM] > s,wnN (A.72)
2o, W + (1 — zy)oqwd® + s,wIM > zy0,wlH + (1 - z4)040lF + 5w (A.73)
1
i[xnauwf)H + (1 — zp)oqwIt + s,wIM) < s (A.74)
1
§[xnauwf}H + (1 = zp)oqwll + s, wlM] < suwN (A.75)
1
§[xbaung + (1 — zp)oqwlt + spwM] > spwY (A.76)
zyo W (1 — z)oquwll + spwP™ > o, wIf + (1 — z)oqwd® + spwIM (A.7T7)

Assume that (A.72)-(A.73)-(A.75)-(A.77) are not binding. In other words, assume that the only
possibly binding constraints are (A.71) (the moral hazard constraint), (A.74) (the IC constraint that
prevents the no-news, state n, from imitating the good-news, state g), and (A.76) (the IC constraint

that prevents the bad-news, state b, from imitating the no-news, state n). Then:

[xgauwiH +(1- xg)adwo%L + sgng]

in_(y+A
o, (v+4) 5

zpo w4+ (1 — xp)oqwbE + sbsz}
2

+(B—A) [ +(1—7-B)swiN  (A.T8)

s.t.
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2B
— + mpo,wt + (1 —ap)oqwlt + spwtM < zyo,wd + (1 - 2y)oqwi + s,wIM (AT9)

A w
1
§[xnauw£H +(1- :rn)adng + snwf,M] < sanN (A.80)
1
i[zbauwZH +(1- $b)0deL + sbeM] > snng (A.81)

bM]

In the above problem: (1) (w2F, wM, w?!) is only determined up to [z, wi +(1—ap) o qwlE +spw?;

w ) w w

and therefore, we can assume w.l.o.g. that w’l = wlM = w2 = w’; (2) w9 (and wdM) can be set

. . 1—
equal to zero or otherwise one can reduce wd’ (w9M) by ¢ and increase wdH by U=Za%d. (_So_o)

Ty0u Tgoy

which does not alter the objective function, (A.79) or (A.81) and relaxes (A.80). Therefore the relaxed

problem boils down to:

: zyouwd nN b
W, eRT, 2
s.t. 2B
zgo,wit > =T 2spw? (A.83)
1
axnauwf}H < spuw™Y (A.84)
spw? > spw™N (A.85)

Notice that: (A.83) must be binding, otherwise we could reduce wJ” ; (A.84) must be binding,

otherwise reduce w?; and (A.85) must be binding, otherwise reduce w?’. Solving the linear system

nN* _ ,.bx _ B
N = wf = AT s o) and w

function gives the expected compensation costs:

g — _—2Bsa_____ which substituted in the objective

we get w
g A(ﬁsn—sb)xno’}{

C* — (v +A)zg + (1 =5 = Ban]sn + (B — A)zysy

A(wgs, — Tp8p) B=C (4.86)

Finally, we must check that indeed satisfies restrictions (A.72)-(A.73)-(A.75)-(A.77):

2s Using (A.84) ST
(A.72): wit > 2L N = IR Il < qp9H
TyOy TgSn
2s Using (A.84) and (A.85) Sq&
(A.73): w9 > 29 40 = IR IH < H
TyOy TySn
2s Using (A.85)
(A.75): wb < %—nng = w?
n
Tpo Using (A.84) and (A.85) SpTp
(A77): wl > ZLyIH = 20w < w?
w 2 w w w
Sp InSh

Proof of Propositions 5

Conventions Fy, and F,, have the same compensation costs as Fy: It follows from equations A.36,

A.54,and A.68.
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Convention F, has the same compensation costs as Fy: It follows from equations A.43 and A.86.

Compensation costs under Fy are smaller than those under Fy: From equations A.36 and A.43, and

after some calculations:

O R LY S P
(3280 = 59) + (55— 8,)| Als, —5,) ™

Cy—Cr =

RICHER COMPENSATION CONTRACTS (Proposition 7)

Proof of Proposition 7 (Limited Liability)

Next we prove that allowing for contracts that pay a positive wage after a low cash-flow does not
reduce speculation costs. To save space, below we provide the proofs for conventions Fyy and Fy (i.e.,
the two possible optimal conventions). The proofs for Fy, F,, and F,, follow a similar logic but they

are omitted to save space.

a) Under convention Fy, paying a positive wage after z = 0, w] > 0, strictly increases compensation
costs because it increases the value of the objective function and makes the incentive constraint harder
to satisfy. (See footnote 8 for details.) In fact we can express the compensation costs as Cp(wl)) =
wl + m; an expression that it is minimized when w{ = 0.

In what follows, we use the notation wg’i = w(0,p%) and w?’i = w(R,p’) for the wage paid, respec-

tively, after a low and high cash-flow.

b) Convention F,. If contracts that pay a positive wage after a low cash-flow are allowed, shareholders

solve the following problem:

1— 1—
xg;uwé{,H + zg( - au)wg,H + ( gg)adw;%,L_~_

min_ (7 + A) +
W, €RE +(17mg)2(170d)w(g),[/ + %Lwé?M + (1;5g)w2,M
(1 =7 = B)sn+ (B A)sp] w,™ +
+[(1 == B) (1 = s50) + (B = D)1 = sp)] wy™ (A.87)

s.t.
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mgouwRH + m’g(l au)wo H (1—=z4)oa wR L B
(21 Y(1—04) (12 ) > Swa N + (1 - Sb) ON + Z (A88)
%2 T4 wO,L + __,wR,M + 259 wg,M

mgzou RH+17Q(12 au)on+( 2g) wRLJr .
>

> s w4 (1 — 5, )wdY (A.89)
(- mg)Q(l O’d)wg,L_i_?_wé%,M_’_ a QSg)wg,M g g

Zpow, RH | Tn(l=0u) 0H | (1—zn)oa,  R,L

5t We T T Wy 3 Wyt

(—z,)(1=0a), 0,L | Sn, RM | (1—sn) 0,M
D) Wy Fwgn T + Wy

IN

snwf’N +(1- sn)wS’N (A.90)

20w, RH | Zv(1—=0u) 0,H , (1—xp)oa, R,L
7 Wt T Wy W

(A—zp)(A—0a), 0,L | sp, RM | (1—=55),  0M
2 We™ + Fwgn T+ 5wy

IN

swa N1 - sb)wg’N (A.91)

To prove that contracts that limit payments to positive cash flows are without loss of generality, we

O,L)

can proceed as follows: (1) Any contract for which w07H (or w is greater than zero can be replaced

0.H (

with an “alternative” contract that reduces wy** (or w L) by € > 0 and increases wR 2 (or wf’L ) by

1;:“ e (or

1;‘“ €). These alternative contracts do not change the value of the objective function or any

of the constraints, and therefore, in the above optimization problem we can impose wg’H = wg’L =0.
(2) Any contract for which wg’M is greater than zero can be replaced with an “alternative” contract
that reduces wg’M by € > 0 and increases wéz’M by 18;;18. This alternative contract does not change
the value of the objective function or constraints (A.88) and (A.89), and relaxes (A.90) and (A.91);

therefore, in the above optimization problem we can impose w2>M = 0. (3) Any contract for which

wit (or wiM) is positive can be replaced by an alternative contract that reduces wf (or wl)
by € > 0 and increases wi"? by 6(1;;;1{(” (or 595;3“ > 0). This alternative contract does not change

the value of the objective function or constraints (A.88) and (A.89), and relaxes constraints (A.90)
and (A.91), and therefore, in the above optimization problem we can impose wtt = w/tM = 0. (4)
Imposing wO H — wg L= wS’M = wR L= wéz’M = 0, and solving the problem by ignoring by now
constraints (A.89) and (A.91), it can be immediately seen that, in this relaxed problem, any contract
that pays w2>N > 0 can be replaced by an alternative contract that reduces w2>N by € > 0 and increases
wé{’N by 1;—:“6 The new contract does not affect the value of the objective function, relaxes (A.88),
and does not affect constraint (A.90). (5) Notice that after imposing w)" = 0, this relaxed problem
has the same solution as the one previously solved for convention Fj (i.e., see equation A.42). As Wy

verifies constraints (A.89) and (A.91) the solution is optimal.

The proof that allowing for contracts that can be contingent on flags does not reduce compensation
costs (second part of Proposition 8) follows directly from the arguments in the main text (i.e., since
the distribution of stock prices depends on the whether the flag has been raised or not, contracts based
solely on stock prices can incorporate any information contained in the flag, and hence, flags become

redundant as contracting devices in our model). The proof is omitted to save space.
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Notes

'For instance, see Ikenberry, Lakonishok and Vermaelen (1995) for the valuation effects of
non-binding announcements of share repurchases, Grinblatt, Masulis and Titman (1984) for
stock dividend and stock split announcements effects, and Cooper, Dimitrov and Rau (2001) for

the effects of corporate name changes.

2Soft information precludes a third party from directly looking at the evidence and certifying
whether its content has been truthfully disclosed (e.g., Stein, 2002, and Bolton and Dewatripont,
2005).

3For instance, Jensen (2004) argues that equity-based compensation exacerbates the agency
costs associated with overvalued equity, e.g., earnings manipulation and fraudulent accounting.
By contrast, our model shows that, by inducing voluntary disclosure of information, short-
term equity-based compensation can actually improve transparency, particularly when the firm’s

equity is undervalued.
4See Verrecchia (2001) for a review of the literature on information disclosure.

5In a cheap talk game the message affects the payoff only if agents respond to the messages,
e.g., Farrell and Rabin (1996). See Adams and Ferreira (2007), Austen-Smith and Banks (2000),
Brennan and Kraus (1987), Franke (1987), Bhattacharya and Dittmar (2003) and Harris and

Raviv (2005) for applications of cheap talk and costless signalling to corporate finance.

°In a related literature, Stocken (2000) and Fisher and Heinkel (2005) consider reputation-

based mechanisms to elicit managerial truthtelling.

"There is also a related literature in accounting that studies the role of voluntary disclosure
of non-financial and qualitative information. For example: Amir and Lev (1996) and Hirschey
et al. (2001) document the value-relevance of non-financial information (e.g., growth potential,
market penetration, scientific information on patent quality etc.) in the wireless communication
and high-tech industries, respectively. In addition, Bryan (1997) documents the incremental in-
formation content of Management Discussion and Analysis (i.e., unaudited , narrative disclosures

which augment GAAP mandated disclosures).

81n this setting, the manager can be induced to exert high effort with a compensation scheme
that pays w = m in case of success and zero otherwise, i.e., A (sy — sp) w > B. Sharehold-
ers benefit from managerial effort if [(y + A) sy + (1 = 8 —)sp + (8 — A)sp] (R — ﬁ) >
(789 + (1 — B —)s, + Bsp)R which is implied by (2). For example, see Holmstrom and Tirole
(1997) for a similar setup.

9This assumption (also made in Faure-Grimaud and Gromb 2004) simplifies the derivations by
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ruling out an equilibrium with trading in mixed strategies. Relaxing this assumption complicates

the analysis without qualitatively changing the results.

10 Alternatively, the investigation cost can be seen as the realization of a random variable
whose average is k for states b and g, and ak for state n. Also, notice that the speculator’s
private signal o is a sufficient statistic about z and hence, learning about the state w through
the investigation cost does not provide any additional information to the speculator about the

firm’s cash-flow z.

HTn section II, we derive the specific bounds for k that make the speculator behavior optimal
(i.e., to investigate and trade only when state n can be excluded). In a previous version we
also considered two alternative formulations in which either the precision of the speculator’s
information, or the probability that the speculator finds information about the firm, rather than

the investigation cost, differed across states, and obtained similar results.

12 As we show in section III, focusing on Fy and F, is without loss of generality. Notice that in
terms of on-the-equilibrium path actions and information disclosure, convention {+1, -1, —1} is
equivalent to Fy, and convention {+1,—1,+1} is equivalent to F,. These pairs of conventions
only differ in state b, which, if A = § and v = 0, never occurs under high managerial effort
e=1.

13Under Fy investigation (and trading) by the speculator is an out-of-equilibrium action. In
that case, we assume that the market maker believes that trading by the speculator is informed
(e.g., if the order flow is {d,d} the market maker believes that the speculator has investigated
and obtained a high signal o). Similarly, under Fj raising the flag is a managerial out-of-
equilibrium action. To complete the description of the equilibrium, we will simply assume that
the speculator does not change his beliefs after the flag has been raised (i.e., conditional on
flagging, the probability of n is still (1 — A), and hence, the speculator does not investigate the
firm).

!4The manager’s participation constraint can be ignored since it is trivially satisfied (i.e., the
manager can always obtain a positive expected utility that is above his reservation utility by
exerting no effort). Also, notice that since the state w is a sufficient statistic for effort e, it is

unnecessary to condition on the level of effort in the asymmetric information constraints.

15Qolving the problem under the opposite condition, i.e., inducing the manager to flag b,
would reduce shareholder value. Intuitively, this occurs because inducing flagging in b implicitly
requires rewarding the manager in b, which aggravates managerial moral hazard. See also section
IIT and the appendix for the solution of the general model in which all states {b,n, g} are feasible

in equilibrium.
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16Under F,, if the speculator were to investigate when the flag is not raised (i.e., in state n),
the expected profits for trading would be at most z,,(1 —z,,)(c, —04) Rd (notice the parallelism
with equation (17)). Condition (4) implies that ak > z,,(1 — x,)(cy — 04) R0, and hence, the
speculator finds unprofitable to investigate in state n.

. Pr(z=Rle=1) _ oq+(Azg+(1—-A)zpn)(cu—04)
!"The ratio Pr(z=R|e=0) UZ+(A:CZ+(17A)zn)(aufaZ)

(i.e., the likelihood ratio of obtaining the
high cash-flow with and without managerial effort) is decreasing in z3, and increasing in %; and
A. Notice that a smaller x, or a larger x,, makes the final cash-flow less informative about effort,
but also makes it more difficult to induce managerial truthtelling (because there is a smaller
probability under g and a larger probability under n of obtaining a high stock price at ¢t = 2).

For this reason, the effect of changes in =, and z,, is ambiguous.

!8Notice that in the model managerial announcements spur speculation and hence, increase
trade volume. In practice, however, trade volume would also be affected by the change of
behavior of uninformed yet rational traders in an ambiguous way. On the one hand, after
an announcement, these traders may find additional motives to trade (e.g., to rebalance their
portfolios as a result of the new information). On the other hand, they may also abstain from

trading fearing the additional speculation brought by the managerial announcement.

YFor example, Francis, Hanna and Philbrick (1997) documents that making conference calls
increases firms’ analysts coverage, and Healy, Hutton and Palepu (1999) shows that firms that
expand information disclosure experience contemporaneous increases in stock prices unrelated to
current earnings and have an increase in analysts’ coverage. In addition, Bushee, Matsumoto and
Miller (2003) documents that the provision of unlimited real-time access to corporate conference
calls is associated with a greater increase in small trades and a higher price volatility during the

call period.

20The perception of stock undervaluation can be prevalent among executives. For instance, in
a survey conducted in 1999 when the Dow Jones 30 was approaching a new record high, more
than two-thirds of Financial Executives Institute executives felt that their common equity was
undervalued by the market, and only 3% thought that their stock was overvalued (see Graham
1999).

2'When 3 = A and v = 0, only states n and g were feasible on-the-equilibrium path, and
hence, a two-dimensional message space f € {—1,1} allowed for full information disclosure. If
B # A and v > 0, however, all three states {b,n, g} can be feasible on-the-equilibrium path, and
hence, a three-dimensional message space f € {13, 71, G} is necessary to allow for the possibility

of full information disclosure.

22Conventions {n,n,n} and {n,7,§} under the three-dimensional message space are equiv-
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alent, respectively, to conventions {—1,—1,—1} and {—1,—1,+1} under the two-dimensional
message space. For this reason, in a slight abuse of notation, we refer to them as Fy and Fy, and
to their associated speculation and compensation costs as {Co, So} and {Cy, Sy} respectively.
In fact, imposing 5 = A and v = 0 in the general model, yields the corresponding expressions

in section II.

23This is the optimal behavior by the speculator when the investigation cost is bounded

RS(Uu 70'd)
Y+B)+a(l-y=8)]"

bounds follows similar steps to the derivation of bounds (4) and (18) in section II. See the

by k € (4[( Ré(0y, — 04) min {xp(1 — 23),24(1 — z4)}). The derivation of these

appendix for details.

24Gee, respectively, Cooper, Dimitrov and Rau (2001), Francis, Hanna and Philbrick (1998),
Tkenberry, Lakonishok and Vermaelen (1995), and Grinblatt, Masulis and Titman (1984).

25 Allowing for contracting on the announcement (i.e., the flag) is akin to a situation in which
speculators can collect information only with a lag. In such case, there would be two subsequent
stock prices: one right after attracting attention (which would just reflect the fact that the

manager has raised the flag) and a second one after speculators collect information and trade.

26The formal analysis is omitted to save space but it is available from the authors upon
request. Notice also that throughout the analysis we have considered a setting of moral hazard
with risk neutrality and limited liability. Managerial risk aversion, however, can also facilitate

information disclosure, and lead to additional savings in compensation costs.

2TRecent corporate scandals (e.g., Enron) also suggest that auditing is far from being a perfect

certification mechanism.
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