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we are often skeptica of someone who seems to be concealing the
truth for his private ends. King Lear disinherited his daughter Cordelia
after she responded, “Nothing, my lord . . . | cannot heave my heart
into my mouth . . . ,” to his request that she publicly express her love
for him. Yet this example presents a paradox. Since Lear could see
Corddlia’s refusa to disclose, he was free to draw an adverse infer-
ence, diminating any concelvable gain to conceament. Arguments
of this type have led Ross (1979), Grossman (1981), and Milgrom
(1981) to conclude that if information can be announced credibly
and costlessly, then full and truthful disclosure will take place.

The reasoning leading to full disclosure is as follows. The sdller
of a product has private knowledge about its vaue that is unknown
to the buyer. If the credible announcement of the product’s quality
were infeasible, then al items would sell at the same price, leading
to the classic lemons problem of Akerlof (1970). However, if the
saller can costlessly and credibly communicate his private knowledge
to the buyer, then the highest-quality sdller has a clear incentive to
disclose his private information. Once the highest-quality seller sep-
arates himsdf from the pool of lower-quality sellers by disclosing,
the next highest-quality seller will have the incentive to disclose to
distinguish himsdaf from those remaining, and so on. Therefore, in
equilibrium, the buyer will adopt a policy of extreme skepticism, and
infer that a seller withholding information is of the lowest quality.
Hence, the optimal strategy for al sellers is full disclosure; even the
worst loses nothing by disclosing.

Anayses in which disclosure has a fixed cost were introduced by
Jovanovic (1982), Verrecchia (1983), and McNichols (1984). They
show that a fixed disclosure cost creates a threshold level of disclo-
sure, so that only firms with sufficiently high values will disclose.

A more genera extension by Titman and Trueman (1986) involves
disclosure that is noisy as well as costly. The form of disclosure they
examine is the hiring of an auditor who reports his assessment of the
value of the firm with noise. They show that if a firm can attain a
greater precision of credible disclosure by hiring a higher-quality
auditor, then the level of precision purchased by a firm acts as a fully
revealing signal of the firm value. Thus, in contrast with the models
with fixed disclosure cost, their theory suggests that when disclosure
costs are variable, an “unraveling” of the nondisclosing pool similar
to that described by Grossman and Milgrom occurs.

However, what none of these models encompass is skepticism of
an excessive desire to impart information. As Hamlet says of his mother,

LA cost of disclosure may result from the proprietary nature of the information, which may be used
to the advantage of competition, or from the unwanted attention of regulators in the running of
the firm.
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“methinks the lady doth protest too much.” Overzealousness in pub-
licizing good news, we suggest, may be an indication that the pro-
moter does not expect further good news to appear spontaneoudly in
the future.

In contrast with previous theories of disclosure, we present a model
in which firms may prefer to withhold favorable nonproprietary Infor-
mation and disclose bad news voluntarily. The result here differs
because of the presence of a nondisclosable piece of information (the
firm's “type’) about the firm's likelihood of receiving good or bad
news in the future. A firm that has received good news and is confident
of further good news at a later date can prove its confidence by waiting
until the later date to disclose its first piece of news. Furthermore, a
confident firm with current bad news that it expects to be counteracted
by later good news can prove its machismo by disclosing the bad
news early. In contrast, a firm that currently possesses good news but
Is pessimistic about future prospects may prefer to disclose the earlier
good news to prove that it is not the worst firm. At worgt, a firm may
have current bad news and little hope of obtaining good news in the
future. Such a firm may withhold the current bad news in the hope
of being mistaken initially for a confident, withholding firm.

We show that firms may withhold information even if there is no
exogenous disclosure cost. The endogenous costs and benefits to
disclosing early arise from the trade-off between current signaling
benefit or loss and the gain or loss in credibility at a later date. The
decision of whether to disclose acts here as a noisy signa of vaue
without the deadweight disclosure costs assumed by previous
researchers.

The anaysis provides an explanation for a number of empirical
observations. First, firms sometimes withhold favorable information
even when there is no obvious cost to disclosure (such as a loss in
competitive advantage).> The second empirical observation concerns
the effect of disclosure on competitors. In an industry in which all
firms are potentia recipients of news, disclosure models based on
skepticism of nondisclosure predict that when a firm makes a disclo-
sure, the stock prices of nondisclosing firms will decrease (i.e, a
negative information transfer will occur). In contrast, our model does
not predict that “no news is bad news’-either positive, negative, or

2 For example, according to the Wall Sreet Journal (November 22, 1989), Texas Instruments did
not disclose the existence of a Japanese patent that “covers virtually all integrated circuits’ made
or used in Japan, alicense that analysts estimated could bring it as much as $700 million in annual
revenue,” until after the story appeared on the front page of Nihon Keizai Shimbun. One anayst
referred to this patent as “the signal event of the decade in the semiconductor industry.” A company
spokesman stated that Tl did not announce the patent because “we didn’t think it was up to us to
blow our horn about this.” Nevertheless, the news led to a stock price increase in Texas Instruments
of 9 percent during the trading day.
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no net information transfer could occur. Third, the mode explains
why firms will voluntarily disclose information even if this leads (in
the short run) to a more adverse price reaction than would nondis-
closure. In contrast, in models based on skepticism of nondisclosure,
firms disclose because they will be viewed more adversely if they do
not. The model aso provides predictions that have not been tested.

In addition, the analysis has implications concerning the social
benefits to mandatory and voluntary disclosure. Previous researchers,
such as Grossman (1981) and Ross (1979), view mandating disclo-
sures as unnecessary (if costs of disclosure are zero) since firms will
voluntarily disclose information. We argue that firms will not nec-
essarily disclose fully even if information is favorable. Our anaysis
also suggests that it may be socialy worthwhile to allow some infor-
mation to be withheld, if the fact of concealment itself alows man-
agers to communicate other valuable information more credibly to
the market at a later date. Thus, the firm's strategic timing of disclo-
sure can be informative to investors.

The remainder of the paper is organized as follows. The economic
setting is described in Section 1. The equilibrium involving with-
holding of good news and disclosure of bad news is presented in
Section 2. In Section 3, al other possible equilibria of the model are
examined. In Subsection 3.1, we examine equilibria in which good
news is withheld. In Subsection 3.2, we examine more traditiona
equilibria in which good news is disclosed, and explore when dter-
native types of equilibria will obtain for different parameter vaues.
Section 4 concludes the paper.

. The Mode€

Investors and managers are assumed to be risk neutral. There are two
firm characteristics unknown to investors, which we refer to as firm
type and news. Firm type refers to the propensity of the firm to receive
good news, and is either high quality (H) with probability for low
quality (L) with probability 1 — f. The firm knows its type but direct
and credible disclosure of the firm's type to investors is infeasible.
There are four dates, 0, 1, 2, and 3. At date 0, the firm learns its quality
H or L). At date 1, it receives its first piece of good or bad news (1,
= G, or By).' The firm can choose either to withhold (W) or disclose
(D) costlessly its news I,. It is assumed that all disclosures about
news are truthful ® Investors form an assessment of firm value based
on whether or not news disclosed at date 1, and if it was disclosed,

% In practice, a firm incurs legal liability if the disclosure is false. See Hughes (1986) for an analysis
of contracts that enforce the credibility of disclosure.
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on whether it was good or bad. At date 2, the first piece of news
becomes known publicly, regardiess of whether it was disclosed at
date 1. Finally, at date 3, a second piece of news arrives and becomes
visible to the public, ;= G,or B, about the firm’'sinvestment projects.
Thus, by date 3, news I, and I; (but not firm type) are both revealed
regardless of the firm's decision at date 1.

As an example, we can think of a forecasting context, in which G;
or B,, if disclosed, leads to a favorable or an unfavorable forecast of
earnings.” At date 2, the actual value of the earnings being forecast
is mandatorily revealed to the market. G; or B; refers to further news
about the firm arriving at some later time than the term of the earnings
forecast. Alternatively, dates 2 and 3 can be viewed as merged at the
annua report release date with outcome G; or B, referring to all other
information contained in the annual report, such as the order backlog,
components of earnings, management discussion, and the auditor’'s
statement.® The sequence of events is described below, and the pos-
sible outcomes are summarized in Figure 1.

t = 0. The firm learns its type (H or L).

t = 1. The firm observes news |, (either G; or B;), and then decides
on action A to withhold or disclose news [A = W (withhold), DG
(disclose G;), or DB (disclose B,)]. Investors form expectations about
the firm based on news if disclosed or on the nondisclosure event.

t = 2. The firm releases |, if news was withheld at date 1.

t = 3. The firm observes |5, and reveds |;, (G5 or By). Investors revise
expectations about firm type based on the separately observed |,
and .

Define p :as the probability that firm type w = H or L observes news
I,= G,or B,:at datet = 1,3. p%,, is the conditional probability that
firm type w observes news |5 given that |, was received. The conditiona
probability can be identical to, or different from, the unconditional
probability to alow for either independent or correlated news at dates
1 and 3. More important, news depends on firm type. An H- firm is

* The revelation at dates 2 and 3 might occur spontaneously or might be mandated by regulation.
The assumption is not strictly necessary in that, if news were not exogenousdly reveded, the tra-
ditional unraveling argument of Grossman and Milgrom would lad to voluntary disclosure at date
3 of both I, and 1.

® For a strict correspondence with our model, the manager’s information about earnings must be
perfectly accurate, so that if he issues a forecast, he provides an accurate description of actual
earnings. However, results similar to the current model could he derived even if there were some
noise in the manager’s knowledge of whether news was raly G, or B;.

® Wilson (1986) showed that accruals (accounting adjustments to ash lows to obtain earnings) have
incremental information content beyond earnings.
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Figure 1

Outcome tree

Each firm type w = H,L receives date-1 news, [, which is either good news, G, or bad news, 8,,
and further receives date-3 news, I, which is either good news, G,, or bad news, B,. p3 is the
probability of date-1 news for given firm type w. p3,, is the probability of date-3 news conditional
olr;ri date-1 news for given firm type «. The time subscripts for the probabilities are suppressed for
clarity.

more likely to receive good news than an L- firm, and vice versa for
bad news. To summarize, note the following.

Assumption 1. At date 1 or 3,

pe > ps, ' (1)
pglll > pléllx' (2)

The full-information expected value of the firm is denoted as
X%n Wherew= Hort L, I, = G, ot B, and I, = G, ot B,For example,
a date 1, if the investor observes G; and G;, and if he knows that the
firm is type H, then he would vaue the firm at X4, The value X
depends on both the firm type, which cannot be credibly disclosed,
and the costlessly verifiable news about investment outcomes of the
firm. For example, firm type might represent manageria expertise,
and information I, might be news about the cash flows to be generated
from the firm’s projects. (See aso note 7 and the discussion following
Proposition 2.)

Since good news G, indicates higher expected cash flows than bad
news B, the full-information expected value of the firm X is higher
for a firm with good news than bad news for a given firm type. In
addition, we assume the expected value X is higher for an H- firm
than an L-firm holding constant the information I, and I; about its
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current projects. The higher value reflects the greater potential of an
H- firm to generate future cash flows as compared to an L- firm.” For
smplicity, we assume that the ordering of the news events (G,B,
versus B,G,) isirrdevant for the underlying value of the firm. These
assumptions are summarized as follows.

Assumption 2. For w ='H,L, and I,I;= G,B,

Xy > Xbg, B (3)
X'&c > Xtpg= X% > X%p. (4)

Note that firm value is not assumed to be higher for an H-firm than
an L-firm regardless of the information I; it is possible that X4, <

Lé In other words, an L- firm can be lucky by drawing two successive
good draws on its investment projects and be worth more than an
unlucky H- firm with two successive bad-news draws on its projects.

Let V,. represent investors' valuation of the firm at date t, and let b
be the investor belief. V; will depend on investor beliefs about what
will lead a firm to withhold or disclose I;, and on G, or B, if I, is
disclosed. V; will depend on both b and on the information 1, and
I; (which are both public by date 3).

We make the standard assumption in corporate signaling models
that the firm's objective function U is a linear combination of its
expected market values at two dates (1 and 3).2° Let a be the relative
weight on firm value a date 1, and (1 - a) be the weight on firm
value a date 3, where 0 < « < '1. Since the firm knows its type, it
knows the probabilities of G; and B;. Using these, and investor beliefs
b, the firm calculates its expected market values at date 1 in equilib-
rium depending on its action A (= W, DG, or. DB).We will ligt the

" While we focus on information arrival at only two dates, we assume that the firm remains as a going
concern at date 3. Therefore, X reflects not only the cash flows received to date given news |, and
13, but also the expected future cash flows after date 3 given the firm type.

8 See, for example, Miller and Rock (1985). The assumed form for U reflects two shareholder objec-
tives: (i) current shareholders may want to sell their shares for liquidity reasons, and (ii) share-
holders may want a high future stock price if the firm intends to issue more equity for future
projects. Dybvig and Zendcr (1991) show, in a model in which the choice of the manageria
compensation contract is set optimally, that the manager has no incentive to signal his private
information. However, they note that this conclusion may not obtain if there are limits to contracting
such as “an inability of the firm to commit to a particular manageria incentive contract, restrictions
on indentured servitude which make it hard to ensure that a manager will stay with the firm in bad
states, and market structure that makes firms that maximize the value of equity subject to takeovers.”
As shown by Holmstrom and Ricart i Costa (1986), the ability of a manager to quit in good states
can aso lead to an incentive to choose actions that revea quality, since his salary is increased in
the future if he proves himself to be good early.

® |dentical results apply if the objective function puts weight on market value at date 2 as well
(redefining weights approximately), because the manager's decision is made at date 1 before
teaming |,, and the date-2 stock market value is set under risk neutrality as the expectation of the
possible date-3 market values.
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equilibrium beliefs 8 after a semicolon in the functions U and V
when needed for clarity, otherwise the belief argument of these func-
tions will be suppressed. Let w-1, 1represent a firm of type w with news
| at date 1, Since there is no possible ambiguity, for notational ease,
we write H-G, L-G, H-B, :and L-B without the subscript 1 (e.g., H-G
is an H- type firm with G;). The firm’'s problem is to maximize over A
the objective function

U(4, w-1;; B) = aV,(4;8) + (1 — )E(V;|4,w-;;B). (5
We apply the concept of perfect Bayesian equilibrium.

Definition of Equilibrium. An equilibrium for the model consists of
the following.

(i) A date-1 belief function of the publicly observed information
at date 1 (either DG, DB, or W), which gives the probabilities investors
assess at date 1 that the firmis H-G, H-B, L-G, and L-B.

(i) A date-3 belief function of the publicly observed information
at date 3 (either DG, DB, or W, and news |, and |;) describing the
probability assessed at date 3 that the firm is high.

(iii) A firm strategy as a function of the firm's information at date
1 (H-G, H-B, L-G, or L-B) that gives the probabilities that the firm will
choose to withhold (W), disclose good news (DG), or disclose bad
news (DB).

The belief functions must have the property that for any outcome that
can occur with positive probability given the equilibrium strategy,
the beliefs must be formed based on prior beliefs using Bayes rule.
The strategy must weakly maximize the manager’s objective function
given the equilibrium belief functions.

Since a firm can receive either good or bad news at two dates and
can choose to withhold or disclose news, there are 16 potential pure
strategy equilibria. Investor beliefs in these potentia equilibria are
summarized in Table 1. For example, belief B1is that al firms will
withhold information at date 1, whereas with 816, dl firms will dis-
close information a date 1.° These potential equilibria will be ana-
lyzed in the remaining sections of the paper. We will see that only
six of the asterisked beliefs can ever be perfect Bayesian equilibrium,
and that parameter restrictions and equilibrium refinement criteria
reduce the set further.

19 Belief functions, as in the definition of equilibrium, are derived from beliefs b by the use of Bayes
rule for possible outcomes, for out-of-equilibrium outcomes, any probability between 0 and 1 is
possible for a belief function corresponding to belief b.
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Table 1
Potential equilibria

. Investor beliefs . .
type . newsl®1* B2 83* B4 B5° B6 V7 V8 BY B10 B11* B12 B13 V14 815 B16°

W W W W W W W. W DG DG DG DG DG DG DG DG
W W W W DB DB DB DB W W W W DB DB DB DB
W W DG DG W W DG DG W W DG DG W W DG DG
W DB W DB W DB W DB W 'DB W DB W DB W DB

oy
maRa

: Flﬁn type is either high (H) or low (L), news at date 1 is either good G, or bad'_B., 8 are investor
beliefs about the action that a firm of given type and news will take at date 1 in equilibrium, either
withhold (W), disclose good news (DG), or disclose bad news (DB). Only asterisked (*) beliefs

are perfect Bayesian equilibrium beliefs. :

2. The Separating Equilibrium

The main theme of the paper is that good news may be withheld even
when there are no exogenous costs of disclosure. To illustrate, in this
section we consider an equilibrium with the property that good news
will sometimes be withheld and bad news sometimes reveadled. In
Section 3, we will see that there are severa equilibria with these
properties. For expositional purposes, we focus here on the equilib-
rium based on beliefs B7. This is a separating equilibrium (in fact,
the unique separating equilibrium), such that at date 3, investors can
fully distinguish between H versus L firm type (as well as observe |,
and |3), even though direct -disclosure of firm type is infeasible. We
will compare the separating equilibrium with the more traditional
al-disclose and the threshold equilibria in Subsection 3.2.

2.1 Investor valuations

We first consider the investor valuation functions and the manager’'s
decision problem. The aim is to show that the proposed set of beliefs
is consistent with a signaing equilibrium. In genera, investors beliefs
a date 3 will depend on both the disclosure decision taken at date
1 and on the date-1 and date-3 news. 87 will imply the following
investor assessments for firm value at date 3:

V(G Gy W) = Xtig, V(G Gy, DG) = X,
Vy(Gy, By, W)= X4,  V3(G,, By, DG) = Xk,
Vy(B,, G,, DB) = X%,  Vy(B,, Gy, W) = Xb,
Vi(B, By, DB) = X35,  Vy(By, By, W) = Xiu.

(6)

For example, given 87, investors will infer that a firm that withholds
news at date 1 and reveals G, at date 2 and G; at date 3 is type H, and
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will therefore value the firm as X%;. ' The withholding of information
at date 1 reveds to investors that the firm is either H-G or L-B, and
the subsequent revelation of G, at date 2 confirms that the firm was
H-G.

Investors valuation of the firm at date 1 is a probability-weighted
average of the full-information date-3 vaues of the firm given the
equilibrium beliefs. B7 implies that at date 1 investors infer that a
firm that discloses good news G; is an L-G firm, a firm that discloses
bad news *B; is an H-B firm, and a silent firm is either an H-G firm or
an L-B firm. Therefore, investors valuations at date 1 are as follows.

If G, is disclosed (DG),

Vi(DG) = pricXis + PhoXis & Vi 7)
If B, is disclosed (DB),
Vi(DB) = p& X5 + pls Xt = VA. (8)

If news L is withheld (W),

Vilw) =yvE+ (1 — )V, (9)
where _ 4 '
VE= pYoXtc + phoXis,
Ve = p&aXic + DhisXhs,
and '

___ Jou
e+ (1 - Npi

is the probability that a withholding firm is H-G.

To check whether 87 - can be confirmed in equilibrium, consider
first the, firm's decision. The firm observes |; and knows its type, based
on which it assesses probabilities of receiving good or bad news at
date 3. Given bdiefs 87, the firm expects investors to value the firm
a date 3 as follows:

y :

E(V,|W, HG) = pli Xty + plio Xty = VE,
E(V3|DG, HG) = poXbe + PhoXbs
E(Vs| W' H-B) = p&sXie + pglsxfw:‘ (10)
" E(V;|DB, H'B) = p%sXfo + phiaXia= V%,

‘ E(‘V,[ W, L-G) = Plclcxléa +'plBIGXlG’B’
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Table 2
Firm’s utility from withholding or disclosing information
Date
Firm 1
type  news Utility if withhold Utility if disclose
H G, aV(W) + Q1 — @) B(V,| W, HG)* aV(DG) + (1 — a)B(V,)| DG, H-G)
H B, aVi(W) + (1 ~ o) E(V,| W, H-B) Vi(DB) = v3*
r G, aVi(W) + (1 - BV} W, L.G) - V(DG) = v¢*
) 4

B aVi(W) + (1 - )E(V,| W, L.B)* aVi(DB)-+ (1 — ©)B(V,|DB, L-B) .

¢ denotes equilibrium behavior. The utility of a firm is a weighted average of investors’ valuations
of the firm ac date 1, V;(A), and expected investors’ valuation at date 3, E(V;|4, w-1,), where A is
the action the firm takes at date 1 (withhold W, disclose good news DG, ot disclose bad news DB);
w is firm type (H or 1); 1, is pews that the firm received at date 1 (good news G, or bad news B));
a is the weight given to investors’ valuation at date 1; and 1 ~ a is the weight given to expected
investors’ valuation at date 3.

E(V,| DG, L-G) = phicXbe + phioXbs= Vi,
E(V\|W, L-B) = p4is Xso + PhisXbo = V5,
E(V,|DB, L-B) = p&sX%c + DhisX%s.

The expected utility U(A, w-I,) of the firm from either withholding
or disclosing good or bad news is shown in Table 2. _

Given beliefs 87, (DB, H-B) reduces to V¥ from (8) and (DG,
L-G) reduces to v% from (7) because the disclosure of bad news
reveals that the firm is H-B and the disclosure of good news reveals
L-G.

2.2 The equilibrium

The beliefs and managerial behavior described in the preceding sec-
tion lead to the separating equilibrium, in which an H- firm withholds
good news but discloses bad news and an L- firm withholds bad news
but discloses good news if the following conditions hold:

U(W, H-G) > U(DG, H-G), (11)
u(w, L-G) < U(DG, L-G), (12)
U(W, H-B) < U(DB, H-B), (13)
U(W, L-B) > U(DB, L-B). (14)

Led= (1 — a)/a. Since0 < a = 1, then 0 = A < oo, From the
definitions in Table 2 and (10), conditions (11)-(14) can be rewritten
as

VUDG) = V(W) < M phioAce + picBcs), (11)
Vi(DG) ~ V(W) > M phioBes + PhicAcs) (12')
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Vi(W) = Vi(DB) < M(p&shsc + Phslss),.  (13)
Vi(W) = V,(DB) > N phishpe + Phisbas),  (14)

where ALL = X%, ~ X%, iis the difference between a high- and low-
type firm given news at both dates 1 and 3.

The, LHS of (11" indicates the cost to an H-C firm of being pooled
with an L-B firm by withholding G, at date 1. The RHS measures the
gain to an H-G firm of being distinguished from an L-G firm at date
3. (The RHS is weighted by | and the LHS weight is normalized to
1.) This benefit derives from the confidence of an H-G firm of obtain-
ing later good news G; and the consequent higher cash flows. Con-
dition (11") implies that this expected signaling gain at date 3 out-
weighs the cost of withholding a date 1. The opposite is true for an
L-G firm because it is less confident of receiving G; than an H-G firm;
the RHSs of (11) and (12) differ only in the probability weights
pgmand pﬁ)""

Condition (13) indicates that for an H-B firm the immediate cost
of reveding B, is outweighed by the signaling benefit at date 3 when
it is distinguished from an L-B firm, adjusting for time preference™
Finaly, condition (14" indicates that an L-B firm prefers to withhold
because the benefit from pooling with an H-G firm at date 1 outweighs
the expected cost of being distinguished as L at date 3 after adjusting
for time preference™”

From assumption (2), A, is dways positive, and from assumption
(2), the probability of good news is aways higher for an H- firm than
an L-firm, and vice versa for bad news. Under suitable parameter
restrictions on 4,y, it is possible that the RHS of (11) is larger than
the RHS of (12, and the RHS of (13) is larger than (14'). Therefore,
we may expect that there will exist parameter vaues such that al
four conditions (11)-(14") can be simultaneously satisfied. This is
stated in the following proposition (the proofs of al the propositions
are provided in the Appendix).

Proposition 1. There exists a nonempty open set of the exogenous
parameter values such that assumptions (1) and (2) bold and a
separating equilibrium obtains in which at date 1, an H-type firm
withholds good news and discloses bad news, while an L-type firm
discloses good news and withholds bad news.

" This adverse disclosure case is related to the model of security issues in Allen and Faulhaber
(1989), where a low issue price is used to signa that the entrepreneur expects good news about
a project.

2 An dternative explanation for why managers may suppress unfavorable news is offered by Dye

(1985). He shows that contracts that induce the manager to withhold information are mutually
beneficid if the information does not affect the firm's earnings.
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There are dternative explanations for why firms might withhold
good news. One is high disclosure costs, which could lead dl firms
to withhold.”® Alternatively, if a manager intends to trade, based on
inside information, he may wish to delay disclosure. Our modd differs
from these hypotheses in that it predicts that a firm might be willing
to withhold good news and yet disclose bad news. Furthermore, an
inside trader need only withhold news long enough for him to take
his, long or short position, a relatively brief period of time. In our
model, a firm may withhold information for a substantial period of
time in order to signa that it has high quality.

Two dternative theories also predict that a firm might withhold
good news and yet disclose bad news. One is that disclosure of good
news about industry demand invites, while disclosure of bad news
deters, entry of competitors."* Another is that firms that are bargaining
with unions may wish to appear in poor shape. The difference between
our model and these theories is that our analysis applies to compet-
itive as well as oligopolisti ¢ or bargaining settings. On the other hand,
our results are based. on redtrictions on the relation between firm
value and private information that are stronger in some ways than the
restrictions in these other articles.

Some necessary conditions imposed by (11)-(14) on the exoge-
nous parameters of the model for the separating equilibrium to exist
are the following.

Proposition 2. A necessary condition for the separating equilibrium
is that good news have a greater impact on the value of a high than
a low-quality firm, that is,

Bge= Xl = Xbe > Boa= X¥py— Xk, (15)
Apc = XY — Xbe > ABps= X§s— Xbs. (16)

In addition, there must be a trade-of between the type of the firm
and news such that an L-type firm with consecutive good news is
valued more than an H-type firm with consecutive bad news,

X4 < Xis (17)

Conditions (15) and (16) .require thaf H- type be complementary
with good news in generating high value. Consider, for example, a

3 However, Darrough and Stoughton (1990) show that full disclosure is possible even in the presence
of proprietary costs that arise endogenously as a result of a potential industry entrant.

“ Thisisrelated to recent literature on proprietary costs of disclosure arising from entry of competitors;
see Bhattacharya and Ritter (1983). Darrough and Stoughton (1990), Feltham and Xie (1990),
Verrecchia (1990), and Wagenhofer (1990).
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case in which firm type refers to managerial or organizational quality
and news (good or bad) concerns investment opportunities. Condi-
tions (15) and (16) require that a firm with high manageria quality
be able to generate higher expected cash flows from the same invest-
ment opportunities than a firm with low quality. Furthermore, they
require that good manageria talent be more vauable in a firm with
good investment opportunities than one with poor investment pros-
pects (perhaps because a talented manager can better exploit growth
opportunities).

The above description applies, for example, in the earnings forecast
context. As discussed in note 5, we assume for simplicity that forecasts
are perfectly accurate. At date 1, the manager knows what earnings
will be at date 2. If he forecasts favorably or unfavorably (G, or B,),
a good or bad earnings outcome occurs at date 2, which immediately
affects firm value. In addition, there is a second component of firm
value arising from cash flows that the firm will receive later than date
2. These cash flows are, In genera, positively correlated with the
earnings at date 2. For example, if news is that demand is strong for
the firm’'s product, then this will tend to increase earnings at date 2
and aso future cash flows. Complementarity will obtain if, for the
reasons given in the preceding paragraph, a favorable earnings out-
come at date 2 is more strongly associated with favorable later cash
flows for a high-quality firm than for a low-quality firm.

As an dternative example, G versus B could refer to the amount of
free cash flows of the firm, and H versus L refer to the manager's
tendency to refrain from squandering free cash flows. Conditions (15)
and (16) require that it is more important to have a high-quality
manager who is less prone to squandering cash when cash is likely
to be abundant.

Findly, the parameter restriction in (17) implies that the value of
the firm must not depend unduly on the unverifiable firm type (H
versus L); the verifiable news (I, I3) must aso be important for the
valuation of the firm. This is a mild condition, because it is plausible
that even a high-quality manager or firm can be unlucky and do poorly,
and even a lowqudity one can be lucky and do well.

2.3 Empirical implications
We shall explore some of the empirical implications of this separating
equilibrium. Let the ex ante expected value of the firm be V..

Proposition 3. If the separating equilibrium obtains, then a firm that

discloses good news is valued more highly than a firm that withholds,
and a firm that withholds is valued more than a firm that discloses
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bad news; that is,
Vi(DG) > V(W) > V,(DB). (18)

It follows that investors react positively to a disclosure of good news
and negatively to a disclosure of bad news,

Vi(DG) — V>0, V(DB)—- V<0. (19)

That disclosure of good news raises, and bad news reduces, the
stock price may seem surprising since the disclosure of bad news
signals an H- firm and the disclosure of good news signals an L- firm.
However, the disclosure of good news aso reveals that the firm is
performing well on its current projects. The market value of the firm
depends on both the cash flows from current projects and the expected
cash flows from future projects. On balance, this value is lower for
an H-B firm than for an L-G firm{V% < V#). This value crossover
condition of the separating equilibrium is stronger than (17) above.
We discuss the consequence of relaxing this parameter constraint in
Subsection 3.1.

The traditional disclosure models of Grossman (1981), Milgrom
(1981), Jovanovic (1982), Verrecchia (1983), and McNichols (1984)
predict a negative average information transfer between firms in an
industry that are all potentia recipients of news since only inferior
firms withhold information. In other words, firms that do not disclose
are subject to a downward revision in their stock price when a com-
petitor makes a disclosure (“no news is bad news’). In contrast,
Proposition 3 is consistent with either a positive, negative, or no-net-
information transfer. In this respect, our model is consistent with the
diverse results of Foster (1981), Clinch and Sinclair (1987), and Lev
and Penman (1990); the first two papers found a positive information
transfer within the industry when firms made forecasts of earnings,
whereas Lev and Penman found no significant information transfer
within the industry.”

Moreover, Ajinkya and Gift (1984), Waymire (1984), McNichols
(1989), and Lev and Penman (1990) provide evidence consistent with
our moded that firms voluntarily make announcements that lead to a
downward revision in their stock prices. For example, McNichols finds
that the majority of management forecasts in the 1979-1983 period
are bad news and that the average announcement effect. is statistically
significantly negative. Given the evidence of either a zero or positive

5 |f the forecast contains industry-wide as well as firm-specific information, the net information transfer
will depend on the relative strength of these two effects; see Rotemberg and Scharfstein (1990).
Lev and Penman (1990) attempted to correct for the Industry covariability of unexpected returns,
and did not find a net information transfer.
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reaction to withholding by Lev and Penman and Clinch and Sinclair,
the negative stock price reaction to the announcement of manage-
ment forecasts appears to be inconsistent with the predictions of
traditional disclosure models. The price reaction from a disclosure,
however adverse, should be less negative than withholding. In con-
trast, our model is consistent with this evidence, since it predicts a
more negative reaction to disclosing bad news than withholding in
Proposition 3.

A further implication of the separating equilibrium may be derived
regarding the persistence of earnings fluctuations. Consider the fore-
casting interpretation of the model discussed earlier, in which a fore-
cast is issued at date 1, actual earnings are revealed at date 2, and let
us interpret the further-news at date 3 as the next year's actual earn-
ings. Consider the corrdation between date-2 and date-3 earnings for
firms that make a forecast (disclose) and for firms that do not forecast
(withhold), without conditioning on whether the disclosure was good
or bad. Suppose the H- type firm is associatedwith a higher probability
of G; than the L- type firm, regardless of date-1 news. Then, since a
withholding firm is either H-G or L-B, either good or bad earnings
performance at date 2 should persist strongly, to date 3 (i.e, the
corrdation should be high). In contrast, since a disclosing firm is
either H-B or L-G, there should be lower persistence among firms
that disclose at date 1. It would be interesting to test this prediction
by comparing the persistence of earnings between nonforecasters and
forecasters during a time period following the forecast.”

' Suppose that earnings at dates 1 and 3 can teke on either of two values, Eg and Eg, Let the mean
earnings at date £= 1,3 be EF {for withholding firms andE? for disclosing firms. (X the terminal
vaue of the firm, therefore, consists of earnings at both dates 1 and 3, and another component
with the complementanty property.) Define

- - IPe
7= Bl T+ A=Dpy

- _L—
I Ty ey yre , .
Then, the mean umlngs for withholdlng and d!sclosing ﬁrms at daxes 1and 3 are
) E'-1E¢+ 1 - YE,-
Ep= (1 - wE, + 9E,, .
E' =(phe+ (1 — VPLIE, + (yphs+ (1 - 'I)P.u)Bm :

. C Bpw (1~ V)Pmc + WO Ey + (2 ~ Wphc + WD E,. :
_ Note that eamjngs of date 1 will be disclosed at date 2 for withholding firms. Let A, = B, — E,
Then, the covariance between date-1 and date-3 eamings conditional on withhold (W) or disclose
(D) (but not on news) can be writtenas
- COVCE,, By| W) = ¥(B; ~. B)[pBlBag — B)) + PlholBas — B
‘ ) +Q- ‘Y)(E. 1)qu‘(gm - t;) +Pmn(£n - ﬁ;)]

=Y~ DA%~ Pad) ) o)
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On a more conjectural level, the separating equilibrium tends to
imply differences in both the cross-sectiona and time-series variances
of earnings of withholding firms versus disclosing firms. This is only
a tendency, however, and is parameter dependent. A firm that with-
holds at date 1 is either L-B or H-G, which have very different expected
values. This is true both because of news already received, and because
of the greater tendency of the H- firm to receive G; and the L- firm to
receive B;. A disclosing firm is reveded to the market specificaly as
L-G, or else as H-B. Thus, at date 3, if the priors on L-G versus H-B
are fairly even, then the amount of uncertainty that is resolved at date
3 will be larger for a withholding firm than a firm that discloses either
good or bad news. Thus, the stock price volatility from date 1 (after
the decision of whether or not to disclose) through date 3 will tend
to be higher for withholding firms than for disclosing firms.” A similar
prediction will tend to obtain with respect to the cross-sectional
volatility at dare 3 in a sample of firms that had disclosed at date 1
versus those that had withheld at date 1.

Since the separating equilibrium is parameter dependent, let us
consider when it is mogt likely to hold. We showed earlier that an
empirical implication of the separating equilibrium is that firms that
withhold good news will tend to have a subsequent increase in earn-
ings that persists, while firms that disclose bad news will have a
subsequent decrease in earnings that is transitory. More generaly,
the persistence of earnings will also be related to whether or not the
separating equilibrium obtains. The separating equilibrium is only
applicable when news provides information about future earnings
prospects as well as current earnings. This is reflected in the com-
plementarity condition of Proposition 2, which implies that good
news affects value differently for high or low firms. If news was merely
about a transitory cash flow, this would be unlikely to occur. But if
news conveys information not only about current earnings, but aso
about investment opportunities or continuing cash flow prospects,
then firms with different characteristics may be better or worse at
exploiting these investment opportunities, or better or worse with

cov(B,, B,y|D) = (1 ~ 0) (B — E)pho(Boc ~ E) + phalBas — E)))
. + W(E' - zl)lpgu(xn - i,) + p‘.’"(E" - E,)]
= —9(1 — ALY, ~ Phd- o (F2)
it follows that a sufficient condition for (F1) to be larger than (F2) is that high-type firms are more
likely to get good news than bad news, implying that P%s > Pasand pés > Pl This condition
though not unreasonable, is stronger than is needed because it ensures that the covariance for

disclosing firms is not just smaller, but is actually negative. The variances of the stock-price reactions
conditional on withhold or disclosure an be similarly calculated.

Y7 This prediction also tends to apply over a period from date O through date 3, because learning that
a firm is H-G versus L-B leads to a greater resolution of uncertainty than learning that it is H-B
versus L-G.
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respect to squandering of substantial free cash flow. Thus, a firm that
is expected to receive information relevant for long-term as well as
short-term prospects is more likely to disclose bad news and withhold
good news than a firm that is expected to receive information that is
relevant only for short-term earnings.

Jaggi and Grier (1980) found that firms that make forecasts have
prior low earnings variability, while Lev and Penman (1990) found
no difference in the variability of earnings changes. This is not in
itself a test of our model. However, it would be interesting to extend
these analyses by examining whether firms that had high persistence
of earnings prior to the forecast decision tended to forecast bad news
and withhold good news with higher frequency than firms with low
prior persistence.'®*

24 Wedfare and regulatory issues

In the separating equilibrium, al information Is reveadled to the mar-
ket by date 2, including the firm type (H or L). In contrast, if there
were mandatory disclosure at date 1, investors would be uncertain as
to the firm's type a date 2. The loss of information under mandatory
disclosure occurs because the opportunity to signal by withholding
information is eliminated.

The results of Grossman (1981), Milgrom (1981), and Ross (1979)
suggest that when disclosure is costless, voluntary disclosure provides
as much Information to the market as mandatory disclosure, making.
mandatory disclosure rules redundant. In contrast, Proposition 1 sug-
gests that voluntary disclosure may ultimately provide more infor-
mation to investors, and thus mandatory disclosure rules can actually
be detrimental (even if they are costless to administer).

At date 1, however, the unregulated regime is not strictly more
informative. The partition induced on the set of possible signals
observed by the manager {HG, HB, LG, LB} by voluntary disclosure
is not comparable to the partition induced by mandatory disclosure®
Thus, the desirability of mandated disclosure will depend on a bal-
ance of costs and benefits, which includes the importance of the
different types of information and how important it is that revelation
occur a date 1 versus date 2.

'8 See Lipe (1990) for a discussion of the difference between variance of earnings changes and earnings
persistence.

19 The conservatism in forecasting behavior repotted by Jaggi and Grier (firms forecast only if earnings
prior to the forecast were relatively stable) may reflect liability exposure of managers making
forecasts In the sample period 1971-1974. Such conservatism maybe attenuated in forecast samples
after 1979, when the SEC Ingtituted the Safe Harbor Rule, protecting managers making forecasts,
see SEC Release 5362, Statement by the Commission on the Disclosure of Projections of Future
Economic Performance, and McNichols (1989).

% gpecifically, the partition under mandatory disclosure at date 1 is {HG, LG}, {HB, LB}, since G or
B is disclosed; whereas under voluntary disclosure it is ({HG, LB}, {LG}, {HB}), corresponding to
sets that withhold, disclose good news, and disclose bad news.

300



Nondiscl e and Adverse Discl e

The reason that voluntary disclosure (or nondisclosure) can be
superior in our setting is that the mandatory disclosure aternative
applies to only one of the two kinds of information. This is thus
analogous to the general possibility that removing specific frictions
(such as an informational asymmetry) can be undesirable, given that
a frictionless first-best outcome is not attainable.

In Diamond (1985), both good and bad news is disclosed to reduce
the cost to investors of investigation. In our setting, in which type is
not directly disclosable, withholding leads to revelation of type and,
therefore, is consistent with reducing the costs investors incur of
investigating type. Fishman and Hagerty (1990) analyze the problem
of limited disclosure when the number of signals that can be disclosed
is exogenously specified to be less than the number of unknown
parameters. In our model, the manager is aso constrained in that he
can only disclose news but not firm type. As in their paper, information
revedled to investors is not confined to the contents of the disclosure,
Information is aso conveyed by the choice of the signals to disclose
in Fishman and Hagerty, and by the decision of whether or not to
disclose in our model. One key difference is that, owing to the mul-
tidate structure in our model, the manager will sometimes withhold
favorable news or even disclose the unfavorable news, whereas in
Fishman and Hagerty the manager always discloses the most favorable
news possible.

. Other Equilibria

So far, we have focused on the separating equilibrium to illustrate
why firms may withhold good news. In this section, we examine the
entire set of possible equilibria, to examine the robustness of the
conclusions drawn from the separating equilibrium. A compelling
argument for taking the separating equilibrium serioudy is that it
leads to full revelation (news and type), whereas other equilibria do
not. However, it is useful to examine explicitly the parameter vaues
under which dternative equilibria exist, and whether some equilibria
are unreasonable in the sense of standard equilibrium refinement
concepts.

The equilibria of this model may be divided into two categories,
those in which good news is withheld, and “traditiona” equilibria
in which good news is always disclosed. The four equilibria (based
on beliefs B1, B3, B5, and B7) involve withholding of good news,
consistent with our main theme. The traditional equilibria based on
beliefs b1l and b16 involve aways disclosing good news?

' The working paper version [Teoh and Hwang (1990)] demonstrated that the other 10 candidates
ate never perfect Bayesian equilibria
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In the next subsection, we examine equilibria in which good news
is withheld, and In which not only is good news withheld, but also
bad news is disclosed. Then, in Subsection 3.2, we examine the two
traditional equilibria, the all-disclose and the threshold equilibria,
in which good news (though perhaps not bad news) is adways dis
closed. We show that such equilibria aways exist, but argue that they
are sometimes not reasonable in our setting. In contrast, the sepa
rating equilibrium B70of Section 2 only exists for some parameter
values, but is, we argue, reasonable and survives al standard refine-
ment criteria

3.1 Equilibria in which good news is withheld

The three beliefs, 81, 83, and B5, lead to perfect Bayesian equilibria
with properties similar to the separating equilibrium B7in that high-
quality firms withhold good news (and low firms withhold bad news).
B3 lhas the additional similarity with 87 that low-quality firms disclose
good news, and 85 has the similar feature that high-quality firms
disclose bad news.

An important condition needed for the separating equilibrium of
the preceding. section was the complementarity of high type with
good news in generating high value. Intuitively, complementarity is
needed for separation of high and low types, because it leads to .a
differential signaling benefit between high and low to taking an action
(such as withholding good, or disclosing bad news) that is, in the
short run, costly. We argued above that this condition, is reasonable
in settings where news provides Information about future opportu-
nities whose value depended on firm type. However, some of our
main conclusions still apply when complementarity is weak or partial.

The conditions for B1 to be an equilibrium do not imply comple-
mentarity of high type with good news in generating high cash flow.
Thus, good news can be withheld even without complementarity.
However, high and low types end up pooled in the all-withhold
equilibrium.?

Equilibria 85 and 87 have both bad news disclosed as well as good
news withheld. 85 holds even if the complementarity condition is
partly weakened.”® Thus, having both withholding of good news and
release of bad news does require some degree of complementarity
in our model. Although not our primary focus here, the range of
parameters under which good news is withheld and bad news dis-
closed is expanded by the existence of mixed strategies with the

% This feature of the equilibrium is not appealing. This equilibrium is not eliminated by the Cho-
Kreps intuitive criterion, but would be eliminated by stronger refinements.

% Instead of requiring that high type raises the difference between cash flows arising from good or
bad news at date 1 regardless of date-1 news, this need obtain only after bad news at date 1.
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relevant properties. For example, H-B may randomize between dis-
close and withhold, leading to an equilibrium “in between” 83 and
B7.

Another important condition for the separating equilibrium is of
value crossover (V% > V¥),as implied by (18). This condition is
not required in equilibria B3 and B5, resulting in different stock price
predictions. In 83, V& > V,(W: 83),s0 a firm disclosing good news
is valued more highly than a withholding firm; but v#.could be either
greater or less than V;(W;383), since disclosing bad news never occurs
in equilibrium. Thus, the equilibrium predicts a positive reaction to
disclosing good news, while the reaction to disclosing bad news could
be either positive or negative. In 85, V& < V,(W; 85), s0 a firm
disclosing bad news is valued less than the value of a withholding
firm, but a firm that discloses good news may be valued either higher
or lower than a withholding firm. Thus, there is still a negative reaction
to disclosing bad news, but either a positive or negative reaction to
disclosing good news. Equilibrium®35, however, has the property
that good news is withheld (by H-G) and bad news disclosed (by
H-B).

3.2 The all-disclose and threshold equilibria

Previous research has focused on equilibria very different from that
of Section 2. In the analyses of Grossman (1981), Milgrom (1981),
and Ross (1979), al firms disclose (except the firm with the worst
news, which is indifferent). In models with fixed costs of disclosure,
only the firms with sufficiently good news will disclose. The corre-
sponding equilibria in our model are the all-disclose candidate, based
on B16, and the threshold candidate, based on 811,in which firms
with good news disclose but firms with bad news do not.

In this section, we explore the parameter values under which either
the separating equilibrium of the previous section or the more “tra-
ditional” al-disclose and threshold equilibria obtain. We argue, that
the two traditional equilibria are sometimes not plausible in our
setting. Intuitively, these equilibria leave too much information hid-
den. In an equilibrium in which both high- and low-type firms dis-
close good news, a high firm has an incentive to defect by withholding
good news in order to demonstrate its type. We show that the thresh-
old equilibrium can sometimes be eliminated under some parameter
values even using the relatively mild Intuitive Criterion of Cho and
Kreps (1987). Stronger refinements suggest that the threshold equi-
librium can frequently be diminated when the complementarity con-
dition holds. In contrast, in the separating equilibrium of Section 2,
al information is reveded, removing any incentive of a firm to defect
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from the equilibrium to signa its type. Thus, when it exists, the
separating equilibrium satisfies al standard refinements.

We first examine 811, in which the firm puts its best foot forward
by disclosing good news but withholding bad news. We cal this the
threshold equilibrium. At date 1, there are two possible equilibrium
Investor valuations depending on whether good news was revealed
or news was withheld: V,{DG; 811) is a probability-weighted average
of V& and VL and V;(W; B11) is a probability-weighted average of
V4:and Vi H and L firms are pooled at date 1. Even at date 3 when
I; is reveded, H and L firms remain pooled. Investors can only dis
tinguish between firms according to their news (4, B) = (G,, Gj),
(G, B,), (B, Gy, or (B,, By). This contrasts with the separating
equilibrium in the previous section, where there is partial, separation
of firm types (H or L) at date 1 and full separation at date 2 when
investors can distinguish perfectly between firm types as well as news
(Ih 13)-

We discuss the Cho-Kreps (1987) refinement concept to describe
how the threshold equilibrium can be eliminated. The description
here is condensed; details may be found in the working paper version.
A modest extension of Cho and Kreps's Intuitive Criterion is needed
to deal with the fact that Investors form two sets of beliefs: the first
after the firm chooses whether to disclose at date 1; and the second
a date 3, when news (but not firm type) is reveded. A defection from
the equilibrium move may immediately be perceived by investors as
a defection at date 1, or may at date 1 seem consistent with equilibrium
and only be recognized as a defection at date 2. For example, in the
all-withhold equilibrium, disclosing good news would immediately
be visible as a defection at date 1. On the other hand, in the threshold
equilibrium, if an H-G firm were to withhold, investors would a date
1 believe that this was a firm with bad news, withholding in obedience
to its equilibrium strategy. For our purposes, we need consider only
defections in which the off-equilibrium nature of, the move only
becomes apparent at date 2.

Our extension to the intuitive criterion is as follows. Let a firm's
class refer to its type (H or L) combined with its date 1 news (G or
B). (Thus, there are four classes, H-G, H-B, L-G, and L-B.) Suppose
that a firm of class K contemplates a defection from its equilibrium
dtrategy to a move m which, a date 1, appears to investors to be
consistent with an equilibrium move by some other class. If, regard-
less of investors inferences at date 3, the other class with the same
news (e.g., an L-G firm) would not find it profitable to mimic this
defection no matter what investors would infer from it at date 3, then
when this move is observed at date 3, investors must believe that it
was made by class K Class K, recognizing this inference, will defect

304



Nondisclosure and Adverse Disclosure

to move m if K is better off by defecting than by following its equi-
librium strategy. If so, the equilibrium will be broken.

The difference in the benefits to the defection of withhold between
H-G and L-G arises from the higher probability that an H-G firm has
of receiving good news a date 1 than an L-G firm. This leads to the
following proposition.

Proposition 4. There exists a nonempty open set of exogenous paramnt
eter values such that a separating equilibrium obtains in which a
type-H firm withholds good news but discloses bad news and a type-L
firm discloses good news but withholds bad news, while the threshold
equilibrium in which all firms disclose good news and withhold bad
news is eliminated by the Cho-Kreps Intuitive Criterion.

Such a set of parameter values is given in the Appendix. A more
general argument against the traditional equilibria in our setting can
be made based on the Universal Divinity refinement of Banks and
Sobel (1987). When the complementarity condition holds, universa
divinity (appropriately defined) eliminates the threshold equilib-
rium. According to this refinement concept, if one type can profit
from a defection under a wider range of responses than ancther type,
then if the defection is observed, probabilityweight should be shifted
away from the prior beliefs toward the latter type.

With respect to the threshold equilibrium, consider the inference
of investors at date 3 when they redize that the firm withheld G;.
Consider an inferred probability x that the firm is H based on G; and
the fact of defection. Assume that this Inference is then updated using
Bayes rule and the date-3 news G; or B;. If < Pr(H|G,, 811), the
equilibrium belief, then defection is unprofitable for both an H and
L firm. The H-G firm gains from withholding under a wider range of
inferences where § > Pr(H|G,, B11) tthan does an L-G firm, because
the H-G firm has a greater chance of G;. Given complementarity, the
higher probability of G; causes the expected benefit to being viewed
as H to be higher for the H-firm than the L- firm.** Thus, the set of
beliefs such that H will gain from defection will be an interva of x
that is larger than the set of beliefs such that L will gain from defection,
Universa divinity, therefore, requires that the inference from defec-
tion should be that it is the H type that withheld. But under this very
favorable belief, withholding may be preferable to disclosing, in which
case the equilibrium is eiminated.

Thus, the complementarity condition, which is necessary for the

¥ The complementarity condition (15) implies that X%; — Xi; > X%, — X4, 80 that the increase in
value associated with being H versus L is higher if G, than if B, is received.
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existence of the separating equilibrium, reduces the plausibility of
the threshold equilibrium. This reinforces the conclusion that we
expect to see withholding of good news and disclosure of bad news
for firms in which the complementarity condition holds (as when
earnings news is correlated with investment prospects,. or when man-
agers are prone to squandering free cash flow).

An dternative equilibrium that is similar to the threshold equilib-
rium (B11) is the traditional all-disclose equilibrium (816). In the
all-disclose equilibrium, all firms disclose good and bad news regard-
less of firm type. Since in the threshold equilibrium only bad news
firms remain silent, investors valuation V,(DB; B16)is exactly the
same as V;(W; B11). H- and L- firms remain pooled at both dates 1
and 3. Exactly the same information is conveyed in the threshold and
the al-disclose equilibria. However, by a reasoning analogous to that
of Grossman and Perry (1986), the all-disclose equilibrium b16 is
weakly subject to defection if disclosure is costless, and strongly if
there is any positive cost of disclosure, however small. The defection
takes the form of withholding when news is bad, as in the threshold
equilibrium.

The Grossman-Perry refinement allows for defection by sets of firm
classes (rather than just a single class). It is based on the idea that,,
an equilibrium that is subject to a sdf-confirming defection is not
credible. To see how this concept applies to the all-disclose equilib-
rium, suppose that L-B and H-B firms defect by withholding. If inves
tors believe that this is the set of firm classes that will defect, then
their belief about the defection (withhold) is precisdy the same as
their belief about the equilibrium move (disclose bad). Hence, a bad-
news firm is indifferent between the defection and the equilibrium
move. In contrast, a good-news firm strongly prefers its equilibrium
move to the defection, under these beliefs.

Hence, defecting is weakly self-confirming. If the dlightest cost of
disclosure, however smal, is added to the model, then a bad-news
firm grictly prefers to withhold in order to avoid the disclosure cost,
so0 the defection becomes strongly self-confirming. Thus, the al-dis-
close equilibrium 816 is eiminated. This discussion is summarized
by the following corollary to Proposition 4.

Corollary to Proposition 4. There exists a nonempty open set of
exogenous parameter values such that all reasonable equilibria have
the property that a firm will sometimes withhold good news.

Thus, there exist some circumstances in which al reasonable equi-

libria are consistent with the theme of this paper, that firms may
withhold good news to signa favorable information about their non-
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disclosable qudity. Specificaly, when complementarity is strong, we
expect that some firms will withhold good news.

. Conclusion

The classic literature on disclosure has argued that, when disclosure
is costless and credible, there will be full disclosure owing to the
desire of firms with good news to distinguish themselves from firms
with bad news and a consequent skepticism by investors of nondis-
closing firms. This leads to the policy conclusion that legally man-
dated disclosure in securities markets is a matter of indifference, aside
from direct costs of disclosure; see Ross (1979). Policymakers appear
to have a different viewpoint. For example, the SEC has adopted
numerous disclosure requirements; the most stringent is probably
Rule 10b-5, which, under some conditions, requires the immediate
disclosure of information that may have a material impact on the firm.”

Employing a model in which there is nonverifiable information
about the firm's propensity to receive good or bad news in a later
period, we demonstrate that a high-quality firm may, not disclose
unless it has bad news to impart, which helps to distinguish itself
from a low-quality firm. On the other hand, a low-quality firm strongly
prefers not to disclose unless it has good news, An important feature
of this equilibrium is the full revelation of the firm's quality as well
as news. By applying standard refinement concepts, we show that
there are some parameter vaues under which such an equilibrium
is reasonable while full disclosure is not. Specificdly, withholding
of good news will tend to occur when good news is complementary
with high firm quality in raising firm value. While concealment of
information by the firm may make the market less informed in the
short run, it makes the market price a more precise estimate of firm
value in the long run. The possible superiority of voluntary disclosure
is a second-best outcome that arises from the fact that not all kinds
of information can be directly disclosed.

Disclosure can be a very costly process, especidly if it is interpreted
broadly as including activities such as signding and changing oper-
aing policy in order to revea favorable information. Brennan (1990)
showed that firms may sacrifice underlying value in order to redlize
latent assets, which demonstrates high value observably. Our analysis.
suggests that a failure to disclose can serve as signa of high firm
quality; This suggests that firm value can sometimes be signaled at a
negative real cost to the firm.

% See SEC Release 5092 (1970). The Commission also requires monthly filings (Form 8-K item 5)
by a public corporation if it has experienced an event that is “important” to security holders; see
Accounting Series Release (ASR) No. 138 and 177.
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Empiricaly, the model is consistent with the evidence of Lev and
Penman (1990), who found no significant price reaction for silent
firms when other firms In the same industry made forecasts of earnings,
and with Foster (1981) and Clinch and Sinclair (1987), who found a
positive information transfer between forecasting firms and nonfore-
casting firms. These findings are contrary to the predictions of tra-
ditional models of disclosure. Our model also provides an explana
tion for the seemingly anomalous evidence that firms voluntarily make
announcements that lead to a more adverse (negative) price reaction
than does nondisclosure.

Normatively, the anaysis suggests some qualification to the san-
guine policy conclusion that al relevant information can and will be
voluntarily disclosed to the market. We conclude that not al infor-
mation will be disclosed even though the disclosure is costless and
credible. However, it may be socially worthwhile to permit strategic
nondisclosure, if the delay in disclosure alows managers to com-
municate other valuable information more credibly to the market.
Under a mandatory disclosure regime, investors would learn infor-
mation that can be credibly disclosed (good or bad news) but not
unverifiable information (high or low firm type). The paper shows
that by allowing strategic timing of disclosure, even information that
cannot be directly disclosed is indirectly reveaed.

There may be social costs to concealment if investors expend
resources trying to ferret out the concealed information.”* As Diamond
(1985) demonstrates, an enforceable. disclosure commitment can
improve traders welfare ex ante by reducing the incentive to acquire
private information. However, these costs must be weighed against
the socid costs of dternative signals to which managers might resort
if the option of drategic conceament is eiminated by regulation.

Appendix

A numerical example

A numerical example is provided here to illustrate that there is a set
of parameter values that satisfy the conditions for the existence of the
separating equilibrium and aso cause the unraveling of the threshold
equilibrium by the Cho-Kreps refinement concept. This proves Prop-
osition 1 and Proposition 4. Let

pE =60, Xi = = 0,
Pﬁ . = '501 X‘BG”:X%B- 79

% Fishman and Hagerty (1989) emphasize investors costs of assimilating information contained in
corporate disclosures.
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Péhe=Dhs = 95 X& = 60,

Png - Pfﬂc = -'SOv . Xga N = 1,
= -08, . XgG = ng - 9)

a = .30, X&c = 80.

Then, g, the fraction of H-G in the withholding pool of the separating
equilibrium, is 0.09. From (10), when belief is 87, the firm anticipates
market values a date 1 conditional on the disclosure policy at date
1to be
E(V,|W, H-G; 87) = 7645, E(V,|DG, H-G; B7) = 57.35,
E(V,|W, H-B; 87) = 350, E(V,|DB, H-B;87) = 5.00,
E(V,|W, L-G; B7) = 44.50, E(V,|DG, L-G;87) = 33.50,

The investors valuations of the firm at date 1 conditional on firm
action are

V,(DG; 87) = 33.50,
V,(DB; 87) = 5.00,
Vi(W; 87) = 7.54.°

Therefore, the firm's utility from withholding or disclosing news
as described in Table 2 is

U(W, H-G; B7) = 55.78 > U(DG, H-G; 87) = 50.20,
(W, H-B; 87) = 4.71 < U(DB, H-B; 87) = 5.00,
(W, L-G; B7) = 3341 < U(DG, L-G; B7) = 3350,
U(W, L-B; B7) = 251 > U(DB,L-B;B87) = 248.

Therefore, at date 1: H-G withholds good news, H-B discloses bad
news, L-G discloses good news, and L-B witholds bad news. Con-
straints (11"-(14") are satisfied and b7 is confirmed as an equilibrium
belief.

The properties of the separating equilibrium in Proposition 3 are
confirmed as follows. The ex ante firm value is V= 19.40. . Inequalities
(18) and (19) are confirmed by

V,(DG; B7) = 33.50 > V,(W; B7) = 7.54 > V,(DB; B7) = 5.00.

The stock price increases by 14.1 at the announcement of good news,
and declines by 14.40 at the announcement of bad news. There is a
decrease of 11.86 in the price of a firm that withholds information at
date 1. This is smaler than the price decline in the event of a dis-
closure of bad news.

We show next that the conditions to rule out the threshold equi-
librium using the Cho-Kreps intuitive criterion are also satisfied with
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the same parameter values. The specific steps in finding the conditions
that will break the disclosure threshold equilibrium are enumerated
below for the proposed equilibrium.

(1) Find investors' valuation at date 1 of a firm that discloses good
news K(DG B11)and a firm that withholds bad news V,(W; 811).

(i) Find U(DG, H-G; B11) and U(DG, L-G; B11), the payoffs to
disclosing good news for an H-G and L-G firm, respectively.

(iii) Find O(W, L-G; 811), the maximum payoff an L-G firm could
hope to obtain from making the off-equilibrium move of withholding
G,. The maximum is ensured by calculating the payoff assuming the
most favorable investor ‘response for the off-equilibrium move, which
is to value the firm as if only the H-G class would make this move.

(iv) Find U(W, H-G; 811), the payoff expected by an H-G firm from
making the off-equilibrium move of withholding G,, assuming again
the most favorable response.

The threshold equilibrium is broken if an H-G firm gains by with-
holding the good news,

U(W, H-G; 811) > U(DG, H-G; B11), (A1)
but an L-G firm cannot benefit from withholding;the good news,
(w, L-G; 811) < U(DG, L-G; B11). (A2)

See the Appendix of our working paper version [Teoh and Hwang
(1990)] for details for the computations of the expected date-3 values
conditional on out-of-equilibrium moves. Investors vauations when
belief is b1l are

V.(DG; B11) = 37.56,  V,(W; B11) = 0.65.

For firms with good news at date 1, the firm’'s assessments of market
values at date 1 conditional on the disclosure policy a date 1 are

E(V,] W, H-G; B11) =76.45, E(V,] DG, H-G; 811) =6049,
E(V,|'W, L-G, B11) =44.50, E(V,| DG, L-G; B11) =35.16. -

Therefore, the following payoffs are anticipated:

(W, H.G; B11) = 53.71 > U(DG, H-G; 811) = 53.61,
U(W, L-G; B11) = 31.35 < U(DG, L-G; B11) = 35.88.

Therefore, H-G will defect by withholding good news but L-G will
prefer to disclose the good news. Thus, the disclosure pool is broken.
None of the calculations are sensitive to small perturbation of the
parameters; hence, the same conclusions follow on an open set of
the parameter values.
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Proof of Proposition 2
A necessary condition for (11) and (12') to be true is that the RHS
of (11) > RHS of (12):
h PlailaAco + P'a’ona > qucAac +‘p§|GAGB.
This requires that '
(P = P (Boc — Ag) > 0.

Sincep e — Phe > 0 1from assumption (1), a necessary condition
for (11) and (12) is, therefore,

Agg = (X&: — X&o) > Asp = (X — X&),
By comparing the RHS of (13") and (14') and using a similar reason-
ing, a necessary condition for (13) and (14 is

Qpc = (XU — Xbo) > Aps = (XE — Xip).

Since probabilities are nonnegative and from assumption (2) Agg:and
Aggare positive, the RHS of both (12) and (14') are positive. This
implies that v > V(W) > V4. Since

XH. > VE> X8

a necessary condition for V£ > V¥ is that X%, > X4,

Proof of Proposition 3
Since probabilities are nonnegative and from Assumption (2) A, and
Aggare positive, the RHS of (12) is positive. This implies that
Vi(DG) — V(W) > o.
Similarly, probabilities are nonnegative and from Assumption (2)A,s
and A, :are positive, and therefore the RHS of (14") is positive. This
implies that
Vi(w) — vi(DB) > 0. -
Therefore, ' '

Vi(DG) > V,(W) > V(DB), |
Vi(DG) — V> vi(wW) — V> V,(DB) - V.

Since V is a probability-weighted average of V,(DG), V,(W), and
V,(DB), the stock price reaction must be positive for the disclosure
of G;, and negative for the disclosure of B,

V(DG) — V>0, Vi(DB) - V< 0.
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