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Abstract

We study the real-e¢ ciency implications of public information in a model where rele-

vant decision makers learn from the �nancial market to guide their actions. Whether

disclosure is �good�or �bad�depends on the interactions between two e¤ects on real

decision makers�forecast. Disclosure has a positive direct e¤ect of providing new in-

formation, and it also has an indirect e¤ect of changing the price informativeness. If

disclosure is about a variable of which real decision makers are well informed, then

the indirect e¤ect is also positive, and overall disclosure improves real e¢ ciency. If

disclosure is about a variable that real decision markers care to learn much, then the

indirect e¤ect is negative, and it dominates the positive direct e¤ect if and only if the

market aggregates information e¤ectively.
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1 Introduction

There is abundant public information in reality. Government agencies, such as the Bureau

of Economic Analysis, frequently publish economic statistics about the economic conditions.

Corporate �rms, either mandatorily or voluntarily, make various announcements about their

operations to the public. In e¤ect, regulators and academics often view disclosure as one

of the most powerful policy tools,1 and many recent government policies, such as Sarbanex-

Oxley, RegFD, and Dodd-Frank, are involved with increased disclosure requirements.2 One

underlying premise for promoting public disclosure is that it can improve real e¢ ciency by

providing new information to relevant decision makers. For example, the FASB states: �The

bene�ts of �nancial reporting information include better investment, credit, and similar

resource allocation decisions, which in turn result in more e¢ cient functioning of the capital

markets and lower costs of capital for the economy as a whole.�3 In this paper, we propose

a framework to examine whether and when this premise holds.

In our model economy, speculators trade one risky asset in the �nancial market based on

their private and public information. The cash �ow of the risky asset is in turn determined

by the relevant decision makers who have access to a production technology. Real decision

makers use the pubic information and more importantly, the asset price formed in the �-

nancial market, to guide their investments.4 It is their actions that establish the e¤ect that

public information has on the real economy. Our mechanism works through the interactions

between the exogenous public information and the endogenous price information, both of

which a¤ect the forecast quality of real decision makers.

The production technology determining the asset cash �ow is involved with two indepen-

1Greenstone et al. (2006, p. 399) state: �Since the passage of the Securities Act of 1933 and the Securities
Exchange Act of 1934, the federal government has actively regulated U. S. equity markets. The centerpiece
of these e¤orts is the mandated disclosure of �nancial information.�

2In e¤ect, Sarbanes-Oxley Act was passed as an �act to protect investors by improving the accuracy and
reliability of corporate disclosures made pursuant to the securities laws, and for other purposes.�

3FASB Financial Accounting Series, NO.1260-001 July 6 2006, �Conceptual Framework for Financial
Reporting: Objective of Financial Reporting and Qualitative Characteristics of Decision-Useful Financial
Reporting Information,�Section QC53, p. 35.

4Recent empirical studies document that asset prices indeed contain valuable information relevant to
real decisions and that decision makers also appear to learn information from prices (e.g., Luo, 2005; Chen,
Goldstein, and Jiang, 2007; Edmans, Goldstein, and Jiang, 2012; Foucault and Frésard, 2013). See Bond,
Edmans, and Goldstein (2012) for a recent survey.
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dent productivity factors �factor ~a and factor ~f �such as a macro factor and a �rm-speci�c

factor as in Veldkamp and Wolfers (2007), or a permanent factor and a transitory factor as

in Liu, Wang, and Zha (2013). Real decision makers know better about one factor (~a) than

the other ( ~f), and hence they are more keen to learn about the factor ( ~f) of which they

are relatively uninformed. Speculators have private information about both productivity

factors ~a and ~f . The equilibrium asset price will therefore convey information about ~a and

~f through their trading, which is useful for real decision makers to make investments.

The key insight emerging from our analysis is that whether public disclosure is �good�

in terms of promoting real e¢ ciency depends on whether it makes speculators trade on the

right private information such that the overall forecast quality of real decision makers gets

improved. In general, public disclosure has two e¤ects on real decision makers� forecast

quality. The direct e¤ect is to provide new information, and it is always positive, as real

decision makers always become better informed after observing some information, however

noisy. The second e¤ect is an indirect e¤ect: Public disclosure a¤ects speculators�trading,

which in turn a¤ects the price informativeness about factor ~f that real decision makers care

to learn. This indirect e¤ect can be positive or negative, and when it is negative, it can even

dominate the direct positive e¤ect.

When the public disclosure is primarily a signal about factor ~a of which real decision

makers have already had a good knowledge, both the direct and indirect e¤ects are positive.

To see this, note that the speculators�trading is determined by the public signal about ~a

and their private signals about ~a and ~f , since the future asset cash �ows are a¤ected by both

factors ~a and ~f and these signals convey information about these factors. When the public

signal mainly provides information about ~a and when it becomes more accurate, speculators

will put more weight on this public information and less on their private information in

forecasting factor ~a. As a result, their private-information-based trading will re�ect more of

their private information about factor ~f that real decision makers care to learn. That is, the

indirect e¤ect of the price informativeness is also to bene�t real decision makers�learning.

So, disclosing information about factor ~a will improve the forecast quality of real decision

makers and hence real e¢ ciency.

When the public disclosure is mainly a signal about factor ~f that real decision makers
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wish to learn, the indirect e¤ect becomes negative. This is because a more accurate public

signal about ~f will render speculators to put less weight on their own private information

about ~f , which reduces the informational content about ~f in the price. This negative e¤ect of

disclosure is strong when the market e¤ectively aggregates speculators�private information,

so that the overall e¤ect of disclosure is to harm real decision makers�learning quality and

harm real e¢ ciency. If the market does not aggregate private information e¤ectively, then

the positive direct e¤ect of disclosure still dominates, and so disclosing information about ~f

still improves real e¢ ciency.

The punchline of our analysis can therefore be summarized as follows. Market prices

convey information to relevant decision makers, and the �uctuation of market prices is driven

by multiple factors. Disclosing public information is �good� only when it improves the

overall learning quality of relevant real decision makers. This is more likely to occur when

the information being disclosed is about something that real decision makers have already

known much, or when the market does not aggregate traders�private information e¤ectively

if the disclosure is about something that real decision makers wish to learn. More generally,

our model provides a �exible framework to study �nancial trading and price informativeness

in the presence of feedback e¤ects and multiple sources of uncertainty, and such a framework

can be used to analyze links among public and private information, asset prices, and real

e¢ ciency.

As an application of our analysis, consider the following concrete example (that we also

use in developing our model). The asset is the stock on a �nancially-constrained �rm, who

needs fund from capital providers (such as banks) to make investments. The real decision

makers in this example are the capital providers. Factor ~a can be information related to the

aggregate industry, while factor ~f is the �rm-speci�c information. It seems reasonable that

capital providers might have better information about the whole industry than the speci�c

�rm. If the disclosure is coming from the government, it is more likely to be about the

aggregate economy, and according to our theory, this kind of disclosure is good in promoting

real e¢ ciency. However, if the disclosure is coming from the �rm, such disclosure should

be more cautious. This is because this kind of information is more likely �rm speci�c, and

whether such a disclosure is good or bad depends on whether the market price has already
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aggregated much information about the �rm.

2 Related Literature

A a broad level, our paper complements two literatures: the accounting literature on the real

e¤ects of accounting information disclosure, and the �nance literature on the real e¤ects of

�nancial markets (which is labeled �feedback e¤ects�in this literature). Kanodia (2007) and

Bond, Edmans, and Goldstein (2012) provide a review of these two literatures, respectively.

Our paper introduces the interactions among public disclosure, trading by informed specu-

lators, and learning by real decision makers, and provides new real-e¢ ciency implications of

disclosure based on these interactions. Below, we discuss in detail several studies that also

explore adverse e¢ ciency implications of public information through various mechanisms

and are thus most closely related to our paper.

Amador and Weill (2010) construct a monetary model and show that releasing public

information about monetary and/or productivity shocks can reduce welfare through reducing

the informational e¢ ciency of the price system, which is similar to the e¢ ciency-reducing

channel in our �nancial model. Our analysis is di¤erent from Amador and Weill (2010)

in two important ways. First, in their macro framework, workers learn from good prices,

while in our trading framework, real decision makers are company managers and capital

providers, who learn from �nancial asset prices. As Dow and Gorton (1997) argue, �nancial

markets and good markets are quite di¤erent in many dimensions, which is particularly true

in the aspect of information transmission. Second, the results are di¤erent. In Amador and

Weill (2010), the indirect e¤ect of pubic disclosure about any type of information (monetary

shocks or productivity shocks) on workers�forecast quality is always negative. By contrast,

our analysis emphasizes that the indirect e¤ect of public disclosure can be either positive or

negative, depending on what type of information disclosure conveys.

Bond and Goldstein (2012) analyze a trading model where a government learns from

asset prices and intervenes in the asset cash �ows. Their analysis also suggests that disclo-

sure can either reduce or raise price informativeness, depending on the type of information

being disclosed. However, both their mechanism and results are di¤erent from ours. First,
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their mechanism works through a risk-return trade o¤ faced by risk-averse traders. On the

one hand, disclosure a¤ects the importance of traders�own information in predicting the

government�s private information that a¤ects asset cash �ows; on the other hand, it a¤ects

the uncertainty faced by traders through in�uencing their information sets. In our model,

all agents are risk neutral and so our results are not driven by any kind of risk-return trade-

o¤. Second, in Bond and Goldstein (2012), disclosing information about a variable that

the government wishes to learn �i.e., the counterpart of public information about ~f in our

model �makes the price completely useless and its overall e¤ect is to harm the government�s

intervention decision. By contrast, in our model, although such public disclosure can be

detrimental to price informativeness, the positive direct e¤ect of disclosure providing new

information may still dominate. So, the overall e¤ect of disclosing information that real

decision makers wish to learn can be positive or negative, depending on the e¤ectiveness of

information-aggregation in �nancial markets.

Edmans, Heinle, and Huang (2013), Gao and Liang (2013), and Han et al. (2013) study

optimal disclosure by trading o¤ the bene�ts and costs of disclosure. In all three papers,

disclosure harms investment e¢ ciency, albeit through di¤erent channels. In Edmans, Heinle,

and Huang (2013), only hard information (such as earnings) can be disclosed, and disclosing

hard information distorts manager�s investment incentives by changing the relative weight

between hard and soft information. In Han et al. (2013), disclosure attracts noise trading

which reduces price informativeness and harms managers�learning quality. In Gao and Liang

(2013), disclosure crowds out private information production, reduces price informativeness,

and so harms managers�learning and investments. Here, we study whether and when dis-

closure harms or improves real decisions, and our results are not driven by anything related

to incentives, noise trading attraction, or private-information production.

Some early papers, such as Hirshleifer (1971) and Hakannson, Kunkel, and Ohlson (1982),

have pointed out that public information destroys risk-sharing opportunities and thereby

impairs the social welfare. In our paper, all agents are risk neutral, and our focus is on

real investment e¢ ciency instead of risk sharing. Gao (2010) and Cheynel (2013) have

recently considered the welfare implications of corporate disclosure, but both papers do

not allow real decision makers to learn from the asset price, which is the key in driving
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our results. A recent line of research rely on payo¤ externality and hence coordination

motives across economic agents to show that public information release may harm welfare,

for example, Morris and Shin (2002), Angeletos and Pavan (2004), Angeletos and Pavan

(2007), and Goldstein, Ozdenoren and Yuan (2011). In contrast with this line of work, our

results are not driven by any kind of payo¤ externality �speculators do not care about what

other speculators do in our setting. Instead, our results are generated from the indirect

e¤ect of disclosure on real decision makers� forecast quality through changing the price

informativeness.

3 The Model

3.1 Environment

We consider a variation of the models studied by Goldstein, Ozdenoren, and Yuan (2013) and

Goldstein and Yang (2013). There are three dates, t = 0; 1; 2. At date 0, a continuum [0; 1]

of �speculators�trade one risky asset based on their diverse private signals and a common

public signal about factors related to the asset�s future cash �ows, and the equilibrium asset

price aggregates their information through their trading. At date 1, a continuum [0; 1] of

�real decision makers,� who see the public signal and the equilibrium asset price, make

inference from the price to guide their actions, which in turn determine the cash �ow of the

risky asset that was traded in the previous period. At date 2, the cash �ow is realized, and

all agents get paid and consume.

Our model admits two interpretations, one micro and one macro. At the micro level,

the risky asset can be interpreted as a stock of a �nancially-constrained �rm which needs

capital from outside capital providers to make investments. The real decision makers in this

case are the capital providers, such as banks, equity investors, and venture capital �rms.

At the macro level, the risky asset can be interpreted as an index on a particular industry

or on the aggregate stock market, and the real decision makers are the managers of those

companies included in the index. In both interpretations, speculators can be thought of as

mutual and/or hedge funds who have private information about the future value of the asset.
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We are agnostic to the two interpretations, but for simplicity, we have adopted the �rst one

and call real decision makers as capital providers in presenting the model.

3.2 Investment

The �rm in our economy has access to the following production technology:

q (kj) = ~A ~Fkj;

where kj is the amount of capital that the �rm raises from capital provider j at date 1, q (kj)

is the date-2 output that is generated by the investment kj, and ~A � 0 and ~F � 0 are two

productivity factors. Let ~a and ~f denote the natural logs of ~A and ~F , i.e., ~a � log ~A and

~f � log ~F . We assume that ~a and ~f are normally distributed:

~a � N
�
0;
1

�a

�
and ~f � N

�
0;
1

� f

�
;

where �a > 0; � f > 0, and ~a and ~f are mutually independent.5

Factors ~A and ~F represent two dimensions of uncertainty that a¤ect the cash �ow of the

traded �rm. For example, one dimension can be a factor related to aggregate economy, and

the other one can be �rm-speci�c (e.g., Greenwood, MacDonald, and Zhang, 1996, p. 97;

Veldkamp and Wolfers, 2007). Also, ~A can be thought of as the permanent component in the

total productivity and the factor ~f is the transitory component, as in Liu, Wang, and Zha

(2013, p. 1154-1155). Several papers in the �nance literature have also speci�ed that the

value of the traded security is a¤ected by more than one fundamental; e.g., Froot, Scharfstein,

and Stein (1992), Goldman (2005), and Kondor (2012), among others. In Section 4.1.1, we

will show that this feature of two-dimensional uncertainty is important for generating our

results.

We assume that capital providers have better information about one factor than the

other. In the baseline model analyzed in this section, we consider an extreme version of this

asymmetric knowledge �i.e., capital providers know perfectly factor ~A but nothing about

factor ~F beyond the prior distribution. The capital providers are essentially identical in the

baseline model �i.e., they have access to the same investment technology and information

5The assumption that ~a and ~f have a mean of 0 is without loss of generality. Assuming non-zero means
is equivalent to renormalizing the cost parameter c0 introduced shortly.
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set. In Section 6, we will extend our model to equip each capital provider with di¤erential

noisy signals about the two factors, and show that our results go through as long as the signal

quality about one factor is su¢ ciently di¤erent from the signal quality about the other.

At date t = 1, each capital provider j chooses the level of capital (and investment) kj.

As in in Goldstein, Ozdenoren, and Yuan (2013), providing capital incurs a private cost

according to the following functional form:

c (kj) =
1

2
ck2j ;

where the constant c > 0 controls the size of the cost relative to the output q (kj). The

cost can be the monetary cost of raising the capital or the e¤ort incurred in monitoring the

investment.

We also follow Goldstein, Ozdenoren, and Yuan (2013) and assume that each capital

provider j captures proportion � 2 (0; 1) of the full output q (kj) by providing kj, and thus

his payo¤ from the investment is �q (kj). Capital provider j chooses kj to maximize the

payo¤ �q (kj) he captures from the �rm minus his cost c (kj) of raising capital, conditional

on his information set. All capital providers have the same information set, denoted by

IR (with the subscript �R�indicating �real decision makers�), which consists of factor ~A,

a public signal ~!, and the asset price ~P (we will elaborate on ~! and ~P in the subsequent

subsections shortly). Therefore, capital provider j chooses kj to solve

max
kj
E

�
� ~A ~Fkj �

1

2
ck2j

���� IR� :
The solution to this maximization problem is:

k�j =
� ~AE

�
~F
��� IR�

c
: (1)

3.3 Public and Private Information

All agents, including speculators and capital providers, observe a public signal ~!, which

communicates a linear combination of the two productivity factors with some error; that is,

~! = �a~a+ �f
~f + ~"!; (2)

where �a and �f are two constants, and ~"! � N
�
0; 1

�!

�
(with �! > 0) is independent ofn

~a; ~f
o
. The constants �a and �f determine what information the signal ~! conveys. If
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V ar(�a~a)

V ar(�f ~f)
is large, then the variations in �a~a + �f ~f are largely driven by factor ~a, and so ~!

is mainly a signal about ~a. If V ar(�a~a)

V ar(�f ~f)
is small, then by the same reason, ~! is primarily a

signal about factor ~f .

The parameter �! controls the precision of the public signal ~!. The public signal can

represent public announcements made by a �rm, and the �rm can in�uence the disclosure

precision by, for example, a¤ecting the degree of access they may provide to outside analysts.

Alternatively, the public signal can be some economics statistics published by government

agencies. For example, a current policy debate is on how much information governments

should release about the outcomes of bank stress tests, and this amount of public information

corresponds to the size of �! in our model. In our analysis, we will follow the literature (e.g.,

Morris and Shin, 2002; Amador and Weill, 2010) and conduct comparative statics exercises

with respect to the parameter �! to examine the real-e¢ ciency e¤ect of public information.

In addition to the public signal ~!, each speculator i observes two noisy signals about ~a

and ~f , respectively:

~xi = ~a+ ~"x;i and ~yi = ~f + ~"y;i;

where ~"x;i � N
�
0; 1

�x

�
(with �x > 0), ~"y;i � N

�
0; 1

�y

�
(with � y > 0), and they are mutually

independent of
n
~a; ~f
o
. Therefore, speculator i�s information set is Ii = f~xi; ~yi; ~!g. The

market price ~P will aggregate their private signals f~xi; ~yig through their trading in the

�nancial market, and hence ~P will contain information about ~a and ~f , which is useful for

capital providers to make real investment decisions. We next elaborate on the formation of

prices.

3.4 Trading and Price Formation

At date t = 0, speculators submit market orders as in Kyle (1985) to trade the risky asset

in the �nancial market. They can buy or sell up to a unit of the risky asset, and thus

speculator i�s demand for the asset is d(i) 2 [�1; 1]. This position limit can be justi�ed by

borrowing/short-sales constraints faced by speculators. As argued by Goldstein, Ozdenoren,

and Yuan (2013), the speci�c size of this position limit is not crucial, and what is crucial is

that speculators cannot take unlimited positions. Speculators are risk neutral, and therefore
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they will choose their positions to maximize the expected trading pro�ts conditional on their

information sets Ii = f~xi; ~yi; ~!g.

The traded asset is a claim on the portion of the aggregate output that remains after

removing capital providers�share.6 Speci�cally, the aggregate output is

~Q �
Z 1

0

q (kj) dj = ~A ~F

Z 1

0

kjdj = ~A ~FK:

So, after removing the � fraction of ~Q, the remaining (1� �) fraction constitutes the cash

�ow on the risky asset:

~V = (1� �) ~Q = (1� �) ~A ~FK:

A speculator�s pro�t from buying one unit of the asset is given by ~V � ~P , and similarly, his

pro�t from shorting one unit is ~P � ~V . So, speculator i chooses demand d (i) to solve:

max
d(i)2[�1;1]

d (i)E
h
(1� �) ~A ~FK � ~P

��� Iii : (3)

Since each speculator is atomistic and is risk neutral, he will optimally choose to either

buy up to the one-unit position limit, or short up to the one-unit position limit. We denote

the aggregate demand from speculators asD �
R 1
0
d (i) di, which is the fraction of speculators

who buy the asset minus the fraction of those who short the asset.

As in Goldstein, Ozdenoren, and Yuan (2013), to prevent a price that fully reveals the

factor ~f to capital providers, we assume the following noisy supply curve provided by (un-

modeled) liquidity traders:

L
�
~�; ~P

�
� 1� 2�

�
~� � � log ~P

�
(4)

where ~� � N
�
0; 1

��

�
(with � � > 0) is an exogenous demand shock independent of other

shocks in the economy. As usual, the noisy supply represent trading coming from (unmod-

eled) agents who trade for liquidity or hedging needs (e.g., Dow and Rahi, 2003). We do

not endogenize the actions of these traders in our setting, because doing so here breaks the

loglinear structure of the model, which makes impossible an analytical characterization. So,

our analysis has focused on real investment e¢ ciency without going further to a full welfare

analysis.

In (4), function � (�) denotes the cumulative standard normal distribution function, which
6As explained in Goldstein, Ozdenoren, and Yuan (2013), for technical reasons, we do not assume that

the asset is a claim on the net return from the investment.
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is increasing. Thus, the supply curve L
�
~�; ~P

�
is strictly increasing in the price ~P and

decreasing in the demand shock ~�. The parameter � captures the elasticity of the supply

curve with respect to the price, and it can be interpreted as the liquidity of the market in

the sense of price impact: When � is high, the supply is very elastic with respect to the price

and thus, the demand from informed speculators can be easily absorbed by noise trading

without moving the price very much.

The market clears by equating the aggregate demand D from speculators with the noisy

supply L
�
~�; ~P

�
:

D = L
�
~�; ~P

�
: (5)

This market clearing condition will determine the equilibrium price ~P .

3.5 Equilibrium De�nition

The exogenous parameters in our model are: �a; the prior precision of the productivity

factor ~a; � f , the prior precision of the productivity factor ~f ; �!, the precision of the public

information; �x, the precision of speculators�private signals about factor ~a; � y, the precision

of speculators� private signals about factor ~f ; � �, the precision of noise trading; �, the

elasticity of noisy supply; �a, the loading on factor ~a in the public signal; �f , the loading

on factor ~f in the public signal; �, the fraction of the output captured by capital providers;

and c, the parameter controlling the relative size of costs. So, the tuple

E =
�
�a; � f ; �!; �x; � y; � �; �; �a; �f ; �; c

	
de�nes an economy. For a given economy, we consider rational-expectations equilibrium

(REE) which involves the optimal decisions of each player (capital providers and speculators)

and the statistical behavior of aggregate variables (K;D; and ~P ).

Each player�s optimal decisions will be a function of their information sets. For capital

providers, their optimal investments k�j given by (1) will be a function of their information

set IR =
n
~a; ~P ; ~!

o
; that is, k�j = k

�
~a; ~P ; ~!

�
. Since they are identical, the aggregate

investment function K
�
~a; ~P ; ~!

�
will be the same as the individual investment function:

K = K
�
~a; ~P ; ~!

�
= k

�
~a; ~P ; ~!

�
. Speculators�optimal trading strategies d�i will be a function

of their information set Ii = f~xi; ~yi; ~!g; that is, d�i = d (~xi; ~yi; ~!). In aggregate, the noise
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terms ~"x;i and ~"y;i in their signals ~xi and ~yi will wash out, and so the aggregate demand D

for the risky asset is a function of ~a, ~f and ~!:

D = D
�
~a; ~f; ~!

�
=

Z 1

0

d (~xi; ~yi; ~!) di = E
h
d (~xi; ~yi; ~!)j ~a; ~f; ~!

i
; (6)

where the expectation is taken over (~"x; ~"y) in (6).

The market clearing condition (5) will therefore determine the price ~P as a function

of productivity factors
n
~a; ~f
o
, the public signal ~!, and the noise trading shock ~�: ~P =

P
�
~a; ~f; ~!; ~�

�
. An REE is de�ned formally as follows.

De�nition 1 A rational-expectations equilibrium consists of a price function, P
�
~a; ~f; ~!; ~�

�
:

R4 ! R, an investment policy for capital providers, k
�
~a; ~P ; ~!

�
: R3 ! R, a trading strategy

of speculators, d (~xi; ~yi; ~!) : R3 ! [�1; 1], and the corresponding aggregate aggregate demand

function for the asset D
�
~a; ~f; ~!

�
, such that:

(a) For capital provider j, k
�
~a; ~P ; ~!

�
=

� ~AE( ~F j~a; ~P ;~!)
c

;

(b) For speculator i, d (~xi; ~yi; ~!) solves (3);

(c) The market clearing condition (5) is satis�ed; and

(d) The aggregate asset demand is given by (6).

4 Equilibrium Characterization

In this section, we illustrate the steps for constructing an equilibrium. It turns out that

the equilibrium characterization boils down to a �xed-point problem of solving the weight

that speculators put on the signal ~yi about the factor ~f when they trade the risky asset.

Speci�cally, we �rst conjecture a trading strategy of speculators and use the market clearing

condition to determine the asset price and hence the information that capital providers

can learn from the price. We then update capital providers�beliefs and characterize their

investment rule, which in turn determines the cash �ow of the traded asset. Finally, given

the implied price and cash �ow in the �rst two steps, we solve for speculators� optimal

trading strategy, which compares with the initial conjectured trading strategy to complete

the �xed-point loop.
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4.1 The Information that Capital Providers Learn from the Price

We conjecture that speculators buy the asset if and only if a linear combination of their

(private and public) signals is above a cuto¤ g, and sell it otherwise. That is, speculators

buy the asset whenever ~xi+�y~yi+�!~! > g, where �y, �!, and g are endogenous parameters

that will be determined in equilibrium. Note that ~xi + �y~yi + �!~! > g is equivalent to
~"x;i+�y~"y;ip
��1x +�2y�

�1
y

>
g�(~a+�y ~f)��! ~!p

��1x +�2y�
�1
y

, and hence speculators�aggregate purchase can be characterized

by 1 � �
�
g�(~a+�y ~f)��! ~!p

��1x +�2y�
�1
y

�
. Similarly, their aggregate selling is �

�
g�(~a+�y ~f)��! ~!p

��1x +�2y�
�1
y

�
. Thus,

the net holding from speculators is:

D
�
~a; ~f; ~!

�
= 1� 2�

0@g �
�
~a+ �y

~f
�
� �!~!q

��1x + �2y�
�1
y

1A : (7)

The market clearing condition (5) together with equations (4) and (7) indicate that

1� 2�

0@g �
�
~a+ �y ~f

�
� �!~!q

��1x + �2y�
�1
y

1A = 1� 2�
�
~� � � log ~P

�
;

which implies that the equilibrium price is given by:

~P = exp

0@ ~a

�
q
��1x + �2y�

�1
y

+
�y
~f

�
q
��1x + �2y�

�1
y

+
~�

�
+

�!~!

�
q
��1x + �2y�

�1
y

� g

�
q
��1x + �2y�

�1
y

1A :
(8)

Recall that capital providers have the information set
n
~a; ~P ; ~!

o
, and so they know the

realizations of ~a and ~!. As a result, the price ~P is equivalent to the following signal in

predicting the productivity factor ~f :

~sp �
�
q
��1x + �2y�

�1
y log ~P � ~a� �!~! + g
�y

= ~f + ~"p; (9)

where

~"p �

q
��1x + �2y�

�1
y

�y
~�;

which has a precision of

� p �
1

V ar (~"p)
=
�2y�x� y� �

� y + �
2
y�x
: (10)

The endogenous precision � p captures how much information capital providers can learn

from the price. It is crucially related to real e¢ ciency through guiding capital providers�
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investment decisions. The public information precision �! a¤ects � p only through its e¤ect

on �y. Speci�cally, if speculators trade more aggressively on their information about ~f (i.e.,

when �y becomes higher), the price is more informative about the factor ~f , all other things

being equal. As a result, capital providers can glean more information from the price.

4.1.1 The Role of the Feature of Two-Dimensional Uncertainty

The mechanics of capital providers extracting information from the prices is also useful to

illustrate the unique role of the feature of the two-factor uncertainty in delivering our results.

Suppose we shut down the uncertainty related to factor ~a by letting �a approach in�nity, so

that ~a becomes common knowledge. Then, speculators will no longer rely on their signals

~xi in forming their trading strategies. We thus conjecture that speculators buy the asset

whenever ~yi + �
1 dim
! ~! > g1 dim, where �1 dim! and g1 dim are endogenous parameters. We can

follow similar steps as above and show that speculators�aggregate demand for the risky asset

is D1 dim
�
~f; ~!
�
= 1� 2�

�
g1 dim� ~f��1 dim! ~!p

��1y

�
. So, using market clearing condition (5), we can

�nd that the equilibrium price would change to:

~P 1 dim = exp

 
~f

�
p
��1y

+
~�

�
� g1 dim

�
p
��1y

+
�1 dim! ~!

�
p
��1y

!
:

Given that capital providers know the public information ~!, the price ~P 1 dim is equivalent

to the following signal in predicting ~f :

~s1 dimp = ~f +
q
��1y
~�;

which has a precision of

� 1 dimp � 1

V ar
�p

��1y
~�
� = � y� �:

Clearly, the amount � 1 dimp of information that capital providers learn from the price is not

a¤ected by the public information precision �!, which shuts down the mechanism emphasized

in our analysis.
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4.2 The Optimal Investment Policy of Capital Providers

Capital providers have information set IR =
n
~a; ~P ; ~!

o
. We have already characterized how

they use the price ~P to form a signal ~sp in predicting the factor ~f . Regarding the public

signal ~! in (2), they can use their knowledge of ~a to transform ~! into the following signal in

predicting ~f :

~s! �
~! � �a~a
�f

= ~f + ��1f ~"!,

which has a precision of �2f�!. That is, capital providers�information set is equivalent to:

IR = f~a; ~sp; ~s!g ;

where the two signals ~sp and ~s! are useful for predicting ~f .

By Bayes�rule and equation (1), we can compute that capital providers�optimal invest-

ment is:

k�j = exp

" 
log

�

c
+
1

2

1

� f + �2f�! + � p

!
+ ~a+

�2f�!

� f + �2f�! + � p
~s! +

� p
� f + �2f�! + � p

~sp

#
:

(11)

4.3 The Optimal Trading Strategy of Speculators

Using the expression of ~P in (8), the cash �ow expression ~V = (1� �) ~A ~FK, and the

investment rule in (11), we can compute the expected price and cash �ow conditional on

speculator i�s information set f~xi; ~yi; ~!g as follows:

E
�
~P
��� ~xi; ~yi; ~!� = exp

�
bp0 + b

p
x~xi + b

p
y~yi + b

p
!~!
�
; (12)

E
�
~V
��� ~xi; ~yi; ~!� = exp

�
bv0 + b

v
x~xi + b

v
y~yi + b

v
!~!
�
; (13)

where the coe¢ cients b�s are given in the appendix.

Speculator i will choose to buy the asset if and only if E
�
~V
��� ~xi; ~yi; ~!� > E � ~P ��� ~xi; ~yi; ~!�.

Thus, we have:

E
�
~V
��� ~xi; ~yi; ~!� > E

�
~P
��� ~xi; ~yi; ~!�,

(bvx � bpx) ~xi +
�
bvy � bpy

�
~yi + (b

v
! � bp!) ~! > (bp0 � bv0)� log (1� �) :

Recall that we conjecture speculators�trading strategy as buying the asset whenever ~xi +
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�y~yi+�!~! > g. So, to be consistent with our initial conjecture, we require that in equilibrium,

�y =
bvy � bpy
bvx � b

p
x
; (14)

�! =
bv! � bp!
bvx � b

p
x
: (15)

The right-hand-side
bvy�b

p
y

bvx�b
p
x
of (14) depends only on �y (through the term of �y in b

p
y and b

p
x

and the term of � p in bpv and b
p
v). Therefore, we can use (14) to compute �y, and then plug

this solved �y into equation (15) to compute �!.

We have the following characterization proposition.

Proposition 1 The equilibrium is characterized by the weight �y > 0 that speculators put

on the private signal ~yi about factor ~f , and �y is determined by condition (14).

5 Good Disclosure, Bad Disclosure

5.1 Real E¢ ciency and Public Information

In this section we study the implications of disclosure for real e¢ ciency. We follow Goldstein,

Ozdenoren, and Yuan (2013) and measure real e¢ ciency by the ex-ante expected net bene�t

of investment evaluated at equilibrium. We can compute

RE � E

�
~A ~FK �

Z
c (kj) dj

�
=

�

c

�
1� �

2

�
exp

�
2

�a
+
2

� f
� V ar

�
~f
��� ~s!; ~sp�� ; (16)

where

V ar
�
~f
��� ~s!; ~sp� = 1

� f + �2f�! + � p
: (17)

In our model, disclosure a¤ects real e¢ ciency through changing capital providers�information

set. The more information that capital providers have, the better are their investment

decisions, and so is the real e¢ ciency in aggregate. This fact is captured by the term

V ar
�
~f
��� ~s!; ~sp� in (16).

Equation (17) demonstrates that public information has two e¤ects on capital providers�

information set (and hence real e¢ ciency). The �rst is a direct e¤ect of providing new

information, i.e., the term �2f�! in (17). The second e¤ect is an endogenous indirect e¤ect:
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Public information a¤ects the trading of speculators (more speci�cally, the loading �y on

the private information about ~f), and hence the price informativeness about the factor ~f ,

which in turn a¤ects the amount of information that capital providers can learn from the

price (i.e., the term � p in (17)). Formally, by (16) and (17), we have:

@RE

@�!
/
@
�
� f + �

2
f�! + � p

�
@�!

= �2f +
@� p
@�!

; (18)

where the term �2f captures disclosure�s direct e¤ect, and where by (10),

@� p
@�!

=
2� p� y

�y
�
� y + �

2
y�x
� @�y
@�!

, (19)

which captures disclosure�s indirect e¤ect through a¤ecting the trading strategy �y.

In the following two subsections, we consider two types of public information �one about

factor ~a and the other about factor ~f . We show that releasing public information about ~a

is always bene�cial to real e¢ ciency, while the e¤ect of releasing public information about

~f is ambiguous. More speci�cally, disclosing information about ~f harms (improves) real

e¢ ciency if the market aggregates speculators�private information e¤ectively (ine¤ectively).

5.2 The E¤ect of Disclosure about Factor ~a

As we discussed before, when V ar(�a~a)

V ar(�f ~f)
is very large, the public signal ~! in (2) is primarily a

signal about ~a. For simplicity, we assume �f = 0 and normalize �a as 1, so that ~! degenerates

to

~! = ~a+ ~"!.

In this case, since capital providers know ~a perfectly, the direct e¤ect of public disclosure

vanishes (i.e.,
@�2f �!

@�!
= �2f = 0 in (18)). Therefore, the only e¤ect for public disclosure to a¤ect

real e¢ ciency is through its indirect e¤ect on the endogenous precision of the information

that capital providers can learn from the asset price (i.e., @RE
@�!

/ @�p
@�!

in (18)).

We can compute that the terms b�s in (14) are as follows:

bpx =
�x

�a+�x+�!

�
q
��1x + �2y�

�1
y

; bpy =

�y�y

�f+�y

�
q
��1x + �2y�

�1
y

;

bvx =
2�x

�a + �x + �!
; bvy =

�
1 +

� p
� f + � p

�
� y

� f + � y
:
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Thus, as the supply elasticity � becomes large, bpx and b
p
y approach to 0, and thus the condition

of (14) determining �y degenerates to:

�y �
bvy
bvx
=

�
1 + �p

�f+�p

�
�y

�f+�y

2�x
�a+�x+�!

: (20)

The above condition makes sense. Recall that speculators buy the asset whenever ~xi +

�y~yi+�!~! > g, and so the sensitivity �y captures how aggressively they trade on their private

information ~yi relative to their private information ~xi. When � is large, the price is highly

elastic, so that the price is not much a¤ected by speculators�trade (See equation (8)). As

a consequence, speculators will trade mainly based on their expectations E
�
~V
��� ~xi; ~yi; ~!� in

(13) about the asset�s future cash �ow. It is therefore reasonable that �y is mainly determined

by the ratio
bvy
bvx
of the two coe¢ cients that speculators put on signals ~yi and ~xi, respectively,

in forecasting the future value of the asset.

Using the expression of � p in (10) and applying the implicit function theorem to (20), we

can show:

@�y
@�!

=

�y
�a+�x+�!

1� 2�p�y�f

(�f+�p)(�f+2�p)(�y+�2y�x)

> 0; (21)

that is, public disclosure about factor ~a causes speculators to trade more aggressively on

their private information about the other factor ~f .

The intuition for this result lies in condition (20). Note that in the expression of

E
�
~V
��� ~xi; ~yi; ~!� in (13), the private signal ~xi and the public signal ~! are useful in pre-

dicting ~a, and the private signal ~yi is useful in predicting ~f . When �! increases, so that

the public signal becomes a more informative signal about ~a, speculators will put a higher

weight bv! on the signal ~! and a lower weight b
v
x on the signal ~xi in predicting ~a. Other

things being equal, this will increase �y since �y =
bvy
bvx
in (20). However, this is not the end

of the story, because there is a further �multiplier e¤ect�(as captured by the denominator

in (21)): The increased �y will improve � p in (10), and so capital providers will collect more

information on ~f from the price, making the asset cash �ow ~V more responsive to ~f through

capital providers�investments; this will in turn cause speculators to rely more on their pri-

vate private ~yi �which is a signal about ~f �in making their forecasts, which increases bvy in

(13). So, �y will continue to increase through (20). This ampli�cation chain continues on
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and on till it converges to a much higher level of �y.

Since
@�y
@�!

> 0 by (21), we have @�p
@�!

> 0 as well in (19). That is, capital providers learn

more information from the price. Thus, real e¢ ciency will improve with disclosure, since

when the public signal communicates information only about ~a, it a¤ects real e¢ ciency only

through its e¤ect on the price informativeness about ~f .

By continuity, all the above results for the case of �a = 1 and �f = 0 will go through for

cases with V ar(�a~a)

V ar(�f ~f)
close to 1. To summarize, we have the following proposition.

Proposition 2 Suppose that the supply elasticity � is high and that the public information

is mainly a signal about factor ~a (i.e., V ar(�a~a)

V ar(�f ~f)
is large). Then,

(a) there exists an equilibrium, where the relative weight �y > 0 on private signals ~yi about

the other factor ~f in speculators�trading strategy is determined by (20);

(b) increasing the precision �! of public disclosure

(i) increases the relative weight �y > 0 on private signals ~yi (i.e.,
@�y
@�!

> 0);

(ii) increases the precision � p that capital providers learn from the price regarding the factor

~f (i.e., @�p
@�!

> 0); and

(iii) increases the real investment e¢ ciency RE (i.e., @RE
@�!

> 0).

Figure 1 graphically illustrates Proposition 2. Here, we simply set the precision of all

random variables) to be 1; that is, �a = � f = �x = � y = � � = 1. The patterns are quite

robust with respect to changes in these precision parameter values. We also choose �a = 0:8

and �f = 0:2, so that the public signal ~! is mainly a signal about factor ~a. Note that under

this parameter con�guration, ~! also provides information about factor ~f . In Panel (a), we

plot the weight �y that speculators put on the private signal ~yi against the precision �! of the

public signal. In Panel (b), we plot three variables against �!: (1) �2f�!, the direct e¤ect of

public disclosure on capital providers�forecast precision by providing new information about

~f ; (2) � p, the indirect e¤ect of public disclosure on capital providers�forecast precision by

a¤ecting the informational content in the price; and (3) �2f�! + � p, which is a proxy for

real e¢ ciency, since by (16) and (17), real e¢ ciency RE is a monotonic transformation of

�2f�! + � p.

[INSERT FIGURE 1 HERE.]
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We see that in Panel (a), as Proposition 2 predicts, increasing the precision �! of the

public signal increases the weight �y that speculators put on the private signal ~yi about

factor ~f . This in turn means that in Panel (b), the precision � p of information that capital

providers learn from the price increases, because � p increases with �y by (10). Clearly, the

direct e¤ect �2f�! of disclosure increases with �! as well in Panel (b). As a result, the overall

e¤ect of disclosure is to increase real e¢ ciency �2f�! + � p.

5.3 The E¤ect of Disclosure about Factor ~f

When V ar(�a~a)

V ar(�f ~f)
is very small, the public signal ~! in (2) is primarily a signal about ~f . For

simplicity, we assume �a = 0 and normalize �f as 1, so that ~! degenerates to

~! = ~f + ~"!.

In this case, both e¤ects of public disclosure are active in equation (18). First, the public

signal ~! directly bene�ts capital providers by providing information that they wish to learn.

Second, it a¤ects the trading behavior of speculators and hence the informational content in

the price, thereby indirectly a¤ecting capital providers�forecast.

We can compute that the terms b�s in (14) are as follows:

bpx =
�x

�a+�x

�
q
��1x + �2y�

�1
y

; bpy =

�y�y

�f+�y+�!

�
q
��1x + �2y�

�1
y

;

bvx =
2�x

�a + �x
; bvy =

�
1 +

� p
� f + �! + � p

�
� y

� f + � y + �!
:

Thus, as the supply elasticity � becomes large, bpx and b
p
y approach to 0, and thus the condition

of (14) determining �y degenerates to:

�y �
bvy
bvx
=

�y(�f+2�p+�!)
(�f+�p+�!)(�f+�y+�!)

2�x
�a+�x

: (22)

Applying the implicit function theorem to the above equation, we can show:

@�y
@�!

= �
�y

�
�p

(�f+2�p+�!)(�f+�p+�!)
+ 1

�f+�y+�!

�
1� 2�p�y(�f+�!)

(�f+�p+�!)(�f+2�p+�!)(�y+�2y�x)

< 0; (23)

that is, public disclosure about factor ~f causes speculators to trade less aggressively on their

own private information about ~f .
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Similar to the result for disclosure about ~a, the intuition here also lies in equation (22)

that determines the equilibrium value of �y. By (22), �y is determined by the ratio
bvy
bvx
. When

the public information ~! is mainly a signal about ~f , increasing its precision �! will decrease

the weight bvy on speculators�own private signal ~yi in predicting ~f . This tends to decrease

�y through �y =
bvy
bvx
in (22). In addition, there is also a multiplier e¤ect, as captured by

the denominator in (23): The decreased �y reduces � p, which will cause capital providers to

collect less information about ~f , making the asset value ~V less sensitive to ~f ; so, speculators

will trade more aggressively on their private information ~xi about the other factor ~a and less

aggressively on information ~yi about ~f (that is, bvx becomes higher and b
v
y becomes lower);

and this will further reduce �y through (22), until the equilibrium value �y reaches a much

lower level.

By (10), the e¤ect on � p of disclosure is still given by equation (19). Since
@�y
@�!

< 0 by

(23), we have @�p
@�!

< 0 as well. That is, as the precision of public information (about factor

~f) increases, capital providers learn less information from the price.

The e¤ect of disclosure on real e¢ ciency is ambiguous. On the one hand, public disclosure

improves real e¢ ciency by directly providing new information to capital providers; that is,
@�2f �!

@�!
= �2f > 0 in (18). On the other hand, disclosure reduces the price informativeness � p

about the factor ~f that capital providers care to learn; that is, @�p
@�!

< 0 in (18). So, the overall

real-e¢ ciency e¤ect depends on the relative strength of these two e¤ects. We can show that

when the precision � � is large (small), the negative indirect e¤ect (positive direct e¤ect)

dominates. This makes sense: When � � is large, the market aggregates speculators�private

information e¤ectively, and so the indirect e¤ect related to price informativeness is strong;

by contrast, when � � is small, the market has a lot of noise trading, and its information-

aggregation role is limited, weakening disclosure�s indirect e¤ect via price informativeness.

By continuity, all the above results for the case of �a = 0 and �f = 1 will go through for

cases with V ar(�a~a)

V ar(�f ~f)
close to 0. To summarize, we have the following proposition (the formal

proof for Part (b.iii) is provided in appendix).

Proposition 3 Suppose that the supply elasticity � is high and that the public information

is mainly a signal about factor ~f (i.e., V ar(�a~a)

V ar(�f ~f)
is small). Then,

(a) there exists an equilibrium, where the relative weight �y > 0 on private signals ~yi about
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factor ~f in speculators�trading strategy is determined by equation (22);

(b) increasing the precision �! of public disclosure

(i) decreases the relative weight �y on private signals ~yi (i.e.,
@�y
@�!

< 0);

(ii) decreases the precision � p that capital providers learn from the price regarding the factor

~f (i.e., @�p
@�!

< 0); and

(iii) decreases (increases) the real investment e¢ ciency RE if the precision � � of noise trading

is large (small) (i.e., @RE
@�!

< 0 if � � is large, and @RE
@�!

> 0 if � � is small).

Figures 2 and 3 graphically illustrates Proposition 3. As in Figure 1, we set �a = � f =

�x = � y = 1 and � = 2. In both �gures, we set �a = 0:2 and �f = 0:8, so that the public

information is primarily a signal about factor ~f . In Figure 2, we choose � � = 5, so that the

market aggregates private information e¤ectively. In Figure 3, we choose � � = 0:2, and thus,

the level 1
��
of noise trading is relatively high and the market does not aggregate private

information that much.

[INSERT FIGURES 2 AND 3 HERE.]

In Panel (a) of both �gures, we see that, consistent with Proposition 3, the relative

weight �y that speculators put on the private information ~yi decreases with the precision

�! of public information. This translates to a decreasing � p as a function of �! in Panel

(b) of both �gures. Also, increasing �! directly improves capital providers� learning, as

manifested by the increasing �2f�! in Panel (b) of both �gures. However, in Figure 2 where

� � is relatively large, the negative e¤ect on � p dominates, so that overall the real e¢ ciency

(�2f�! + � p) decreases with �!. By contrast, in Figure 3 where � � is relatively small, the

positive e¤ect on �2f�! dominates, and the real e¢ ciency (�
2
f�! + � p) increases with �!.

6 An Extension: Capital Providers Receive Noisy Sig-

nals about Factors

In the model analyzed in previous sections, we have assumed that capital providers know

factor ~a perfectly and know nothing about factor ~f , so that they care only about the price�s

informational content about ~f . In this section, we extend our model by assuming that capital
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providers receive noisy signals about both factors, and show that all our results go through

as long as capital providers wish to learn one productivity factor more than the other.

Speci�cally, we now endow each capital provider j with two private signals

~zj = ~a+ ~"z;j and ~sj = ~f + ~"s;j;

where ~"z;j � N
�
0; 1

�z

�
(with � z > 0) and ~"s;j � N

�
0; 1

�s

�
(with � s > 0) and they are

independent of all other random variables. We keep intact all the other features of the

model. Our baseline model corresponds to the case of � z =1 and � s = 0. If �z�a and
�s
�f
are

su¢ ciently di¤erent, then capital providers are more keen to learn one factor more than the

other.

We still consider trading strategies that speculators buy the asset if and only ~xi+�y~yi+

�!~! > g, where �y; �!, and g are endogenous parameters determined in equilibrium. So,

their aggregate demand D
�
~a; ~f; ~!

�
is still given by equation (7), and the market clearing

condition still implies a price function P
�
~a; ~f; ~!; ~�

�
in equation (8). However, because now

capital providers do not observe ~a perfectly, the price is no longer a signal about ~f given by

(9); but instead, it is a signal about both ~a and ~f as follows:

~sextp =
~a

�y
+ ~f + ~"p; (24)

where ~"p is still de�ned by ~"p �
p
��1x +�2y�

�1
y

�y
~�.

Each capital provider j�s optimal investment decision is:

k�j = argmax
kj
E
�
� ~A ~Fkj �

c

2
k2j

��� ~zj; ~sj; ~!; ~sextp � = �E
�
e~a+

~f
��� ~zj; ~sj; ~!; ~sextp �
c

: (25)

We can still show that capital providers follow a loglinear investment rule:

k�j = exp
�
h0 + hz~zj + hs~sj + h!~! + hp~s

ext
p

�
;

where h�s are endogenous constants that depend on
�
�a; � f ; � z; � s; �a; �f ; �y; � p

�
. We then

follow steps similar to the baseline model and show that the characterization of the equi-

librium boils down to one equation in terms of the loading �y that speculators put on their

private signals ~yi. The complexity of the inference problem induced by the price signal ~sextp

in (24) precludes a full analytical characterization of the equilibrium, and therefore we rely
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on numerical analysis.

[INSERT FIGURE 4 HERE.]

In the right panels of Figure 4, we plot real e¢ ciency, RE = E
h
~A ~FK �

R
c (kj) dj

i
,

against the precision �! of public information. In the left panels, we also plot the direct

and indirect e¤ects of public information on the inference problem of capital providers.

Speci�cally, in the �rst-order-condition (25) of capital providers� decision problem, they

wish to forecast the total productivity ~a + ~f using information
�
~zj; ~sj; ~!; ~s

ext
p

	
. Note that

capital providers have private information f~zj; ~sjg, and the forecast precision given their own

information is 1

V ar( ~a+ ~fj~zj ;~sj) . After adding the public information, their forecast precision

increases to 1

V ar( ~a+ ~fj~zj ;~sj ;~!) , and so we can use the di¤erence of
1

V ar( ~a+ ~fj~zj ;~sj ;~!)�
1

V ar( ~a+ ~fj~zj ;~sj)
to measure the direct e¤ect of disclosure. This is consistent with using �2f�!(=

1

V ar( ~a+ ~fj~a;~!)�

� 1

V ar( ~a+ ~fj~a)) to measure the direct e¤ect in our baseline model. Similarly, we will use the

di¤erence 1

V ar( ~a+ ~fj~zj ;~sj ;~!;~sextp )
� 1

V ar( ~a+ ~fj~zj ;~sj ;~!) to capture how disclosure indirectly a¤ects

capital providers�forecast through a¤ecting the informational content of the asset price.

In all panels of Figure 4, we set �a = � f = �x = � y = 1, � = 1
2
, c = 1, and 
 = 2. We also

choose � z = 5 and � s = 1; that is, capital providers know more about factor ~a than factor

~f . In Panels (a1)-(a2), we set �a = 0:8 and �f = 0:2, so that the public information ~! is

primarily a signal about factor ~a. We also arbitrarily choose � � = 1 in these two panels. In

contrast, in the remaining four panels (Panels (b1)-(c2)), we set �a = 0:2 and �f = 0:8, so

that the public information ~! is primarily a signal about factor ~f . Also, in Panels (b1)-(b2),

we choose � � = 5 to make the market aggregate private information e¤ectively, and in Panels

(c1)-(c2), we choose � � = 0:2, so that the market doe not aggregate private information that

much.

We see that Panels (a1)-(a2) of Figure 4 deliver the same message as Figure 1: When the

pubic information is mainly a signal about ~a, increasing the precision of public disclosure

both directly and indirectly bene�t capital providers�learning, which in turn improves real

e¢ ciency. Panels (b1)-(b2) are also consistent with Figure 2: When the public information

is mainly a signal about ~f , public disclosure directly improves but indirectly harms capital

providers�learning, and when the market aggregates speculators�private information e¤ec-

24



tively, the indirect e¤ect dominates, so that the overall e¤ect is that real e¢ ciency decreases

with disclosure precision. Finally, Panels (c1)-(c2) are in line with Figure 3: When the public

information is mainly a signal about ~f and when the market does not aggregate speculators�

private information e¤ectively, the positive direct e¤ect of public disclosure dominates and

the overall e¤ect of disclosure is to improve real e¢ ciency.

7 Conclusion

Public disclosure has been an important component of �nancial regulation. Various agencies,

corporate companies and governments, for example, frequently make public announcements

to the �nancial market. The �nancial market is not a just sideshow, because the market

price conveys valuable information relevant for real decision makers, such as managers and

capital providers, to make decisions. Moreover, the �uctuations of asset price are driven

by multiple factors, and real decision makers care to learn some factors more than others.

In this paper, we have proposed a framework to study what kind of public information is

�good� in the sense that it improves the forecast quality of real decision makers and thus

real e¢ ciency.

We �nd that public information release generally has two e¤ects on real e¢ ciency. First,

it bene�ts real decision makers� forecast problem by directly providing new information.

Second, it can bene�t or harm real decision makers� learning indirectly by a¤ecting the

informational content of asset price. When the public disclosure is mainly a signal about

something of which real decision makers are already well informed, both the direct and

indirect e¤ects are positive, and thus public information improves real e¢ ciency. In contrast,

when the public disclosure mainly conveys information that real decision makers care to

learn much, then the direct e¤ect is generally negative, and when the �nancial market is a

very e¤ective device of aggregating traders�private information, this negative indirect e¤ect

dominates, so that public disclosure actually harms real e¢ ciency.
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Appendix

The Expressions of the Coe¢ cients b�s in Equations (12) and (13)

De�ne �p � V ar
�
~a+ �y

~f j~xi; ~yi; ~!
�
, and let �px, �

p
y, and �

p
! be the loadings of ~xi, ~yi and ~!

in the expression of E
�
~a+ �y

~f j~xi; ~yi; ~!
�
, respectively. Then, we have:

bp0 =
�g

�
q
��1x + �2y�

�1
y

+
1

2�2� �
+

�p

2�2
�
��1x + �2y�

�1
y

� ;
bpx =

�px

�
q
��1x + �2y�

�1
y

; bpy =
�py

�
q
��1x + �2y�

�1
y

; bp! =
�p! + �!

�
q
��1x + �2y�

�1
y

:

Similarly, de�ne �v � V ar

0@~a+ 1+
�p

�f+�
2
f
�!+�p

2�
�2
f
�!

�f+�
2
f
�!+�p

�a
�f

~f

������ ~xi; ~yi; ~!
1A, and let �vx; �vy, and �v! be the

loadings of ~xi, ~yi and ~! in the expression of E

0@~a+ 1+
�p

�f+�
2
f
�!+�p

2�
�2
f
�!

�f+�
2
f
�!+�p

�a
�f

~f

������ ~xi; ~yi; ~!
1A, respectively.

Then, we have:

bv0 = log
� (1� �)

c
+
� p
�
� f + �

2
f�! + � p

�
+ 1

2� p
�
� f + �2f�! + � p

�2 +
�v

2

 
2�

�2f�!

� f + �2f�! + � p

�a
�f

!2
;

bvx =

 
2�

�2f�!

� f + �2f�! + � p

�a
�f

!
�vx; b

v
y =

 
2�

�2f�!

� f + �2f�! + � p

�a
�f

!
�vy;

bv! =
�2f�!

� f + �2f�! + � p

1

�f
+

 
2�

�2f�!

� f + �2f�! + � p

�a
�f

!
�v!:

Proof of Proposition 3

We only need to prove Part (b.iii), since all the other parts have been proved in the text.

Consider the process of � � ! 1 or � � ! 0. If lim��

f1(��)
f2(��)

= 0, then we denote f1 = o (f2),

meaning that f1 converges at a faster rate than f2. If lim��

f1(��)
f2(��)

is bounded (but di¤erent

from 0), then we denote f1 = O (f2), meaning that f1 and f2 converge at the same rate. By

(22) and (10), we have �y = O (1) and � p = O (� �). By (23) and the orders of �y and � p, we

have:

@�y
@�!

= �
�y

� f + � y + �!
+ o (1) :
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So, by (19), we have:

@� p
@�!

= �
2�2y�x�

2
y�

� y + �
2
y�x
�2
(� f + � y + �!)

� � + o (� �) :

Thus, by (18), we have:

@RE

@�!
/ 1 + @� p

@�!
= 1�

2�2y�x�
2
y�

� y + �
2
y�x
�2
(� f + � y + �!)

� � + o (� �) :

when �f = 1 and �a = 0. As a result, @RE
@�!

< 0 for su¢ ciently large � �, and @RE
@�!

> 0 for

su¢ ciently small � �.
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Figure 1: The Effect of Disclosure about Factor 𝑨� 

 

 

This figure plots the trading and efficiency implications of public information release when the 
public signal is primarily a signal about factor 𝑎�. Parameter 𝜏𝜔 controls the precision of public 
information. The other parameter values are: 𝜇𝑎 = 0.8, 𝜇𝑓 = 0.2, 𝜏𝑎 = 𝜏𝑓 = 𝜏𝑥 = 𝜏𝑦 = 𝜏𝜉 = 1, 
and 𝜆 = 2.  
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Figure 2: The Effect of Disclosure about Factor 𝑭� in Economies Aggregating 
Private Information Effectively 

 

This figure plots the trading and efficiency implications of public information release when the 
public signal is primarily a signal about factor 𝑓  and when the market aggregates private 
information effectively. Parameter 𝜏𝜔  controls the precision of public information. The other 
parameter values are: 𝜇𝑎 = 0.2, 𝜇𝑓 = 0.8, 𝜏𝑎 = 𝜏𝑓 = 𝜏𝑥 = 𝜏𝑦 = 1, 𝜏𝜉 = 5, and 𝜆 = 2.  
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Figure 3: The Effect of Disclosure about Factor 𝑭� in Economies Aggregating 
Private Information Ineffectively 

 

This figure plots the trading and efficiency implications of public information release when the 
public signal is primarily a signal about factor 𝑓  and when the market aggregates private 
information ineffectively. Parameter 𝜏𝜔 controls the precision of public information. The other 
parameter values are: 𝜇𝑎 = 0.2, 𝜇𝑓 = 0.8, 𝜏𝑎 = 𝜏𝑓 = 𝜏𝑥 = 𝜏𝑦 = 1, 𝜏𝜉 = 0.2, and 𝜆 = 2.  
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Figure 4: The Effect of Public Disclosure in Extended Economies 

 

This figure plots the efficiency implications of public information in the extended economies in 
which capital provider receive noisy signals about factors 𝑎� and 𝑓. The left panels plot the direct 
and indirect effects of disclosure on capital providers forecast. The direct effect refers to the 
precision acquired by capital providers from observing the public information. The indirect 
effect refers to the precision acquired from the price whose information amount is affected by 
public information. The right panels plot real efficiency against the precision of public disclosure. 
In all panels, we have set 𝜏𝑎 = 𝜏𝑓 = 𝜏𝑦 = 𝜏𝑠 = 𝜏𝜉 = 1, 𝜏𝑧 = 5, 𝛽=1/2, 𝑐0 = 1, and 𝜆 = 2. In 
Panels (a1)-(a2), 𝜇𝑎 = 0.8, 𝜇𝑓 = 0.2, and 𝜏𝜉 = 1. In Panels (b1)-(b2), 𝜇𝑎 = 0.2, 𝜇𝑓 = 0.8, and 
𝜏𝜉 = 5. In Panels (c1)-(c2), 𝜇𝑎 = 0.2, 𝜇𝑓 = 0.8, and 𝜏𝜉 = 0.2. 
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