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Abstract

We study the observability of investors’ information-acquisition activities in �nancial
markets. Improving observability leads to two strategic e�ects on information acquisition:
(i) �e pricing e�ect, which arises from interactions between investors and the market maker
and can encourage or discourage information acquisition; and (ii) the competition e�ect,
which concerns interactions amongst investors and always encourages information acqui-
sition. We apply our theory to study voluntary and mandatory disclosures of corporate site
visits. When the competition e�ect dominates, investors voluntarily disclose their visits.
When the pricing e�ect dominates, mandatory disclosure is e�ective. Our analysis sheds
novel light on Regulation Fair Disclosure.
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Information acquisition is a key decision for many investors who participate in �nancial mar-

kets. One important but understudied characteristic of this activity is its (un)observability.1 More

o�en than not, information acquisition is unobservable. �e coverage and depth of a fund’s in-

house research, for instance, are generally unknown to the public, and sophisticated investors

o�en go to great lengths to conceal and erase their footprints, thus keeping their information

acquisition secretive.

On the other hand, regulatory or economic forces can cause information-acquisition observ-

ability to increase under various contexts. For instance, following the promulgation of Regulation

Fair Disclosure (Reg FD), the list of participants in conference calls between management and in-

vestors has become more observable to the general public. In its own Reg FD, China’s Shenzhen

Stock Exchange (SZSE) now requires all listed �rms to disclose their investors’ site visits within

two trading days of the event, which formally mandates the disclosure of these private meetings.

Meanwhile, some funds are o�en observed to voluntarily disclose their site visits, which again

implies more transparent information acquisition.

In this paper, we develop a parsimonious model that accommodates di�erent degrees of

information-acquisition observability. Our model aims to answer the following research ques-

tions: (i) How does the observability of information acquisition a�ect investors’ information-

acquisition and trading behaviors as well as market quality? (ii) What incentives do investors

have to voluntarily disclose their information-acquisition activities? (iii) When is the mandatory

disclosure of such activities e�ective in changing investors’ information acquisition, and what

are the e�ects and consequences of mandatory disclosure? Addressing these questions not only

o�ers theoretical insights on the implications of changing observability surrounding information

acquisition but also helps us further dissect empirical regularities and policy debates.

Our model builds on Kyle’s (1985) canonical, static, single-asset framework. As standard,

multiple strategic, risk-neutral investors and a mass of noise traders submit market orders to
1Many existing studies assume that investors’ information acquisition is perfectly observable (e.g., Admati and

P�eiderer, 1988; Holden and Subrahmanyam, 1992) while only a few, such as Banerjee and Breon-Drish (2020) and
Rüdiger and Vigier (2020), have explicitly considered unobservable information acquisition.
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a risk-neutral market maker who sets a risky asset’s price as its expected value conditional on

the aggregate order �ow. Strategic investors spend costs to acquire diverse private information

regarding the asset’s payo�. �e innovation of our model is its introduction of a communica-

tion technology that sends general public messages, which may contain information regarding

the precision levels of private information acquired by the investors.2 �e informativeness of

these messages determines the degrees of observability surrounding the investors’ information-

acquisition activities.

We conduct our analysis in two sections. In Section 2, we compare two abstract benchmark

se�ings to illustrate the di�erence between overt and secret information acquisition, which helps

us develop clean intuitions for subsequent applications. Under the overt benchmark se�ing, mes-

sages perfectly reveal investors’ information precision so that their information-acquisition ac-

tivities are completely observable. Under the secret benchmark se�ing, messages do not directly

reveal any information regarding investors’ information precision, and thus, their activities are

completely unobservable. By comparing these se�ings, we �nd that increasing the observability

of information acquisition has two strategic e�ects on equilibrium outcomes: (1) �e “pricing

e�ect,” which results from interactions between investors and the market maker, and (2) the

“competition e�ect,” which results from interactions among investors.

In a monopoly economy, only the pricing e�ect operates, and it deters information acquisi-

tion by an overt monopolistic investor relative to a secret monopolistic investor. Speci�cally, if

an overt monopolistic investor increases her information precision, the market maker recognizes

the more informed investor and adjusts the pricing schedule to be�er manage adverse-selection

risk, thereby reducing the investor’s pro�ts and, in turn, her information-acquisition incentives.

As a result, in equilibrium, an overt monopolistic investor acquires less information than a secret

monopolistic investor, and lower information production causes the overt market to experience
2�is relates our paper to studies on uncertainty surrounding strategic investors’ informedness (e.g., Chakraborty

and Yılmaz, 2004; Hughes and Pae, 2004; Bagnoli and Wa�s, 2007; Altı, Kaniel, and Yoeli, 2012; Banerjee and Green,
2015; Back, Cro�y, and Li, 2018; Dai, Wang, and Yang, 2019; Peress and Schmidt, 2019). Although the literature
assumes this uncertainty comes from nature, our model has no such uncertainty because, in equilibrium, market
participants hold correct beliefs about strategic investors’ decisions to acquire information.
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lower e�ciency as measured by the posterior precision of the fundamental conditional on asset

prices. Given the less severe adverse-selection problem faced by the market maker, the overt

market is also associated with higher market liquidity, measured by the inverse of noise trad-

ing’s price impact. �is pricing e�ect connects our paper to studies on information sales (e.g.,

Admati and P�eiderer, 1986, 1990), which have found that a pro�t-maximizing information seller

can optimally add noise to the sold information to reduce price informativeness and thus curb

information leakage. Likewise, the overt monopolistic investor in our se�ing also favors lower

price informativeness; however, instead of adding noise, she achieves this by commi�ing to less

information production, and her bene�t comes from the improved market liquidity rather than

from the reduced information leakage.

In an oligopoly economy, both the pricing and competition e�ects are active. �e competition

e�ect works through interactions among investors: Overtly acquiring information by an investor

decreases incentives for other investors to trade aggressively on their private information. Since

the aggressive trading of others is harmful to the initial investor’s pro�ts, the decrease in their

trading aggressiveness gives the initial investor an additional incentive to acquire information.

As a result, the competition e�ect encourages more information production when information is

acquired overtly rather than secretly. �e mechanism bears some similarity to what Hauk and

Hurkens (2001) �nd in Cournot product markets. At the most basic level, the competition e�ect

is reminiscent of the Stackelberg leadership e�ect, in which a leader strategically chooses high

production to force followers to reduce production. Unlike in the monopoly economy, the pricing

e�ect is ambiguous under this oligopoly economy. When the number of investors is small or their

information quality is low, the pricing e�ect works as it would under the monopoly economy

but in a contrasting way to the competition e�ect (i.e., it discourages information production

under overt information acquisition). Only when the pricing e�ect prevails can the overt market

continue to produce less precise information in equilibrium, leading to lower market e�ciency

and higher liquidity.

In Section 3, we choose corporate site visits as one speci�c context through which we demon-
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strate how the pricing and competition e�ects identi�ed in Section 2 help clarify empirical reg-

ularities and regulatory debates. Site visits refer to �eld trips that investors take to company

headquarters and production facilities. �e literature documents that, by physically interacting

with company employees, investors can collect useful information that guides their portfolio de-

cisions (e.g., Solomon and Soltes, 2015; Cheng et al., 2019; Chen et al., 2022; Cicero et al., 2021).

Section 3 discusses how site visits are disclosed voluntarily or mandatorily in practice and maps

them to our model. We argue that, if an investor is publicly observed to have conducted a site visit

(which can be achieved either by voluntary or mandatory disclosure), then other agents know

that the investor’s precision level is bounded below by a threshold. If the investor is observed not

to have conducted a visit (which can be achieved only by mandatory disclosure), then the public

knows that the investor’s precision level is bounded above by the same threshold.

In a monopoly economy, the monopolistic investor does not voluntarily disclose and e�ec-

tively engages in secret information acquisition. �is result is driven by the pricing e�ect since

voluntarily disclosing a conducted visit reveals to the market maker a lower bound of the in-

vestor’s precision level, which, if anything, can worsen the market maker’s adverse-selection

concern and reduce market liquidity, thereby harming the investor. Under mandatory disclosure,

the investor can reveal to the market maker either the lower bound (if she conducts a visit) or

upper bound (if she conducts no visits) of her precision level. �e upper bound can weaken the

market maker’s adverse-selection concern, which, again, bene�ts the investor through the pric-

ing e�ect. When this e�ect is strong, the monopolistic investor can refuse site visits that she

would’ve otherwise conducted under voluntary disclosure.

In an oligopoly economy, the competition e�ect kicks in. Recall that the competition e�ect

suggests that an investor wants her rivals’ belief about her information precision to be the highest

possible to deter them from trading aggressively. So, this e�ect encourages an investor to conduct

a site visit and disclose the event to inform her rivals of her precision level being above a threshold.

When there are many rivals and the information-acquisition cost is low, investors end up with

precise information and compete aggressively, making the competition e�ect particularly strong.
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In this case, the mandatory and voluntary disclosure se�ings always share the same equilibrium

in which investors conduct site visits, which they would not have conducted in the absence of a

communication technology, and disclose. By contrast, when the number of investors is small or

the information-acquisition cost is high, an oligopoly economy resembles a monopoly economy,

and the equilibrium di�ers across mandatory and voluntary disclosures.

Our analysis of site visits makes empirical predictions and sheds light on regulatory debates.

Given that voluntary disclosure of site visits is driven by the competition e�ect, our analysis

predicts that �nancial institutions are more likely to disclose their otherwise secret site visits

when the competition e�ect is strong, which happens when the number of investors trading

the same asset is large and the cost of acquiring information is low. Comparing the voluntary

disclosure se�ing with the mandatory disclosure se�ing, our model suggests that mandatory

disclosure is e�ective when the pricing e�ect dominates, which requires the number of investors

to be small or the cost of acquiring information to be high. In addition, e�ective mandatory

disclosure causes investors to acquire less precise information, thereby increasing their payo�s

and market liquidity but decreasing market e�ciency.

�ere continues an active regulatory debate on whether to mandate the disclosure of the

occurrence and content of corporate site visits (e.g., Ng and Troianovski, 2015; Solomon and

Soltes, 2015; Bengtzen, 2017; Soltes, 2018; Bowen et al., 2020). Our results on the e�ectiveness

and consequences of mandatory disclosure can be useful for policymakers weighing the relevant

costs and bene�ts of this practice. So far, SZSE is the only regulatory jurisdiction to demand the

disclosure of site visits. If other jurisdictions hope to implement similar regulations within their

own contexts, they must understand when such disclosure is e�ective and what consequences it

can induce. Our results o�er guidance on these topics.

Finally, we use our analysis to shed new light on Reg FD, which prevents the selective disclo-

sure of material non-public information, and other contexts, such as social networks and geogra-

phy of investors, which involve changing information-acquisition observability. We argue that,

in these contexts, investors’ information-acquisition activities become more observable, which is
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akin to a switch from the secret to overt benchmark in Section 2 or from voluntary to manda-

tory disclosure in Section 3. Accordingly, our theory predicts that, in these contexts, information

production and market e�ciency decrease but market liquidity increases for �rms with a small

number of investors or a high cost of information acquisition.

1 A Model of Secret and Overt Information Acquisition in

Financial Markets

Setup. We consider a Kyle-type model (Kyle, 1985) with three dates (t = 0, 1, 2). Figure 1 de-

scribes the timeline of the economy. �ere is a single risky asset with a date-2 liquidation value

ṽ, where ṽ ∼ N(0, 1).3 �e �nancial market operates on date 1 and is populated by three groups

of agents: One market maker, noise traders, and J rational investors, where J ≥ 1 is a positive

integer. �e market maker and rational investors are risk neutral. As typical, the market maker

provides liquidity by se�ing the asset’s price according to the weak market-e�ciency rule. Noise

traders and rational investors demand liquidity; noise traders submit exogenous random market

orders to meet their unmodeled liquidity needs while rational investors trade on private informa-

tion to earn pro�ts. On date 0, rational investors engage in information acquisition, and a com-

munication technology may reveal some messages regarding investors’ information-acquisition

activities to the general public. �is technology is our setup’s primary innovative element, and

we will discuss it shortly in detail.

Information Acquisition. On t = 0, J investors simultaneously make their information-

acquisition decisions. Consider investor j ∈ {1, ..., J}. Prior to trading on date 1, she can observe

a private signal in the form: ỹj = ṽ + ẽj , where ẽj ∼ N(0, h−1
j ) and ṽ and ẽj are mutually

independent. Investor j will use signal ỹj to guide her trade. �e more precise the signal, the
3�e normalization that ṽ has a zero mean and a unit standard deviation is without loss of generality. Instead,

if we assume ṽ ∼ N(v̄, σ2
v) (with v̄ ∈ R and σv > 0), then all of our results still hold as long as we reinterpret

information precision as signal-to-noise ratio.

6

Electronic copy available at: https://ssrn.com/abstract=3579214



t = 0

• Investors simultaneously make
information-acquisition decisions.
• �e communication technology
reveals certain information about
investors’ information-acquisition
activities.

t = 1

• Investors observe their acquired
private information.
• Investors and noise traders submit
order �ows, and the market maker
sets the asset price.

t = 2

�e value of the
asset is realized, and
all agents consume.

Figure 1: Timeline

higher the trading pro�ts she expects to obtain. Precision hj can be acquired according to an

increasing cost functionC(hj). In our analysis, we consider a linear cost function: C(hj) = c ·hj ,

where c is a positive constant. Commonly adopted in the literature (e.g., Verrecchia, 1982; Kim

and Verrecchia, 1991; Hauk and Hurkens, 2001; Mya� and Wallace, 2012), this linear cost function

can be justi�ed as discrete sampling with a constant cost per observation. Investor j chooses

precision hj to maximize her expected trading pro�ts net of the information-acquisition cost.

Communication Technology. On t = 0, there exists a communication technology that can

potentially reveal investors’ information-acquisition activities to the public. Speci�cally, a�er

investor j acquires information, all active agents (i.e., investors and the market maker) observe

a message mj that is generated according to a message function mj(hj). �e message mj may

contain information about investor j’s information precision hj so that agents can use mj to

update their beliefs about hj . In this section, we introduce these message functions on an abstract

level and are agnostic to what the messages are and where the message functions come from.

�ese abstractions allow us to use a single se�ing to explore a variety of relevant contexts.

Two special cases of message functions deserve particular a�ention. In one case, the mes-

sage mj perfectly reveals the precision hj of the private signal acquired by investor j. Without

loss of generality, we denote the message as mj = hj . In this case, investor j engages in overt

information acquisition. In the second case, mj does not directly reveal any information about

investor j’s hj , and we denote the message as mj = ∅. In this case, the investor secretly acquires

7
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information. In Section 2, we explore two benchmark economies, one with all overt investors (i.e.,

the overt benchmark economy) and another with all secret investors (i.e., the secret benchmark

economy). We compare these two benchmark economies to transparently develop intuitions for

the subsequent application in Section 3.

In Section 3, we consider the concrete application of corporate site visits through which �nan-

cial institutions visit companies to acquire private information. �e observability of those visits

can be a�ected by voluntary or mandatory disclosure. Under voluntary disclosure, a �nancial

institution can decide whether to disclose its site visit to the general public. Under mandatory

disclosure, an institution must publicly disclose its site visit as implemented by the SZSE. We

demonstrate that messages take a binary form under this application.

Trading and Pricing. Let p̃ denote the risky asset’s date-1 price in the �nancial market. Con-

ditional on the acquired signal ỹj and observed messages {m1, ...,mJ}, investor j places market

order x̃j to maximize her expected trading pro�ts E [x̃j (ṽ − p̃) |ỹj;m1, ...,mJ ]. As is typical,

noise traders place their random order ũ, where ũ ∼ N(0, σ2
u) (with σu > 0) and ũ is indepen-

dent of all other random shocks. �us, ω̃ =
∑J

j=1 x̃j + ũ is the total order �ows observed by the

market maker who sets the asset’s price p̃ according to the weak-e�ciency rule:

p̃ = E[ṽ|ω̃;m1, ...,mJ ]. (1)

Equilibrium Concept. At date-1 trading, we consider a linear equilibrium in which both in-

vestors’ trading rules and the market maker’s pricing rule are linear functions and the messages

a�ect the coe�cients in the trading and pricing rules. �at is, investor j’s trading rule takes the

form αj(m1, ...,mJ) · ỹj , and the market maker’s pricing rule takes the form λ(m1, ...,mJ) · ω̃,

which essentially extends the standard linear equilibrium in Kyle’s (1985) trading game by noting

that market agents’ beliefs about investors’ information precision levels are a�ected by the mes-

sages. When computing the trading equilibrium, we must specify a belief function ĥj(mj), which

stipulates how the agents use messagemj to update their belief ĥj about investor j’s information

precision hj . In most equilibrium concepts of game theory (e.g., perfect Bayesian equilibrium),

8
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belief functions are part of the equilibrium de�nition and pinned down by on-equilibrium belief

consistency and o�-equilibrium belief speci�cation. �e characterization of these belief func-

tions, thus, requires knowledge of the communication game’s details.

At date-0’s information-acquisition stage, each investor chooses her level of information pre-

cision to maximize her unconditional expected pro�ts evaluated under date-1 trading’s equilib-

rium. In making this information-acquisition decision, the investor takes her rivals’ informa-

tion choices as given but understands that her information choice will be communicated to the

public through the message function mj(hj) and belief function ĥj(mj), which can potentially

in�uence her rivals’ trading rules and the market maker’s pricing rule at a later trading stage.

Since this section treats the communication technology at an abstract level without specifying

the communication game, we cannot characterize how the message and belief functions are ex-

actly determined. �erefore, we provide a formal equilibrium de�nition for exogenous message

and belief functions. We also consider pure strategies of information acquisition since allowing

mixed strategies of information acquisition in se�ings with unobservable information acquisition

breaks down the linearity of agents’ inference problems in the trading game, rendering the model

no longer analytically tractable.

De�nition 1 (Equilibrium with exogenous message functions and belief functions). An equi-

librium with exogenous message functions {mj(hj)}Jj=1 and belief functions {ĥj(mj)}Jj=1 consists

of the investors’ date-0 information precision levels
{
h∗j
}J
j=1

, the investors’ date-1 trading rules

{αj (m1, ...,mJ) · ỹj}Jj=1, and the market maker’s date-1 pricing rule λ (m1, ...,mJ) · ω̃, such that:

(1) On date 0, information-precision levels
{
h∗j
}J
j=1

form a Nash equilibrium, i.e.,

h∗j = arg max
hj

E

[
αj ỹj

(
ṽ − λαj ỹj − λ

J∑
k 6=j

αkỹk

)
− C(hj)

]
,∀j, (2)

where αj ≡ αj (m1 (h∗1) , ...,mj (hj) , ...,mJ (h∗J)), λ ≡ λ (m1 (h∗1) , ...,mj (hj) , ...,mJ (h∗J)),

ỹj = ṽ + ẽj with ẽj ∼ N
(
0, h−1

j

)
, ỹk = ṽ + ẽk with ẽk ∼ N

(
0, h∗−1

k

)
(for k 6= j), and

{ṽ, ẽ1, ..., ẽJ} are mutually independent.

(2) On date 1, each investor’s trading rule maximizes her expected pro�ts conditional on her pri-
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vate information ỹj and messages {m1, ...,mJ}, given other investors’ trading rules, the market

maker’s pricing rule, and the messages, i.e.,

αj ỹj = arg max
xj

E

[
xj

(
ṽ − λxj − λ

J∑
k 6=j

αkỹk

)∣∣∣∣∣ ỹj;m1, ...,mJ

]
,∀j; (3)

and the marker maker’s pricing rule is set according to (1) given all investors’ trading rules, i.e.,

λ =

Cov

(
ṽ,

J∑
j=1

αj ỹj

∣∣∣∣∣m1, ...,mJ

)

V ar

(
ṽ,

J∑
j=1

αj ỹj

∣∣∣∣∣m1, ...,mJ

) . (4)

In computing the conditional moments in equations (3) and (4), agents use the belief function

ĥj(mj) to update their belief about investor j’s information precision.

2 Secret Versus Overt Information Acquisition

In this section, we analyze and compare two benchmark economies: One in which all investors

engage in secret information acquisition and the second in which all engage in overt information

acquisition. �e analysis in this section introduces the details surrounding equilibrium deriva-

tions and transparently illustrates how secret information acquisition di�ers from overt informa-

tion acquisition. It also helps build clean intuitions when exploring the disclosure of corporate

site visits in Section 3.

As mentioned in Section 1, under the secret benchmark economy, the message mj always

takes value ∅, independent of investor j’s actual information precision hj ; that is, the message

function is mj(hj) = ∅. �e message ∅ must be on equilibrium and, so, the other agents’ beliefs

ĥj about hj are pinned down by the on-equilibrium belief consistency: ĥj(∅) = h∗j , where h∗j is

the equilibrium value of hj . Under the overt benchmark economy, mj perfectly reveals hj . �us,

the message function is mj(hj) = hj and the belief function is accordingly ĥj(mj) = mj . In the

language of game theory, the information sets under overt acquisition degenerate to a singleton

and, thus, the belief distributions assign probability one to the single node.

10
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2.1 Monopolistic Investor (J = 1)

In this monopolistic se�ing, only the interaction between the investor and market maker prevails.

Analyzing this se�ing allows for a stark, intuitive comparison of secret versus overt information

acquisition.

2.1.1 Solving the Model

Since only one investor exists, we drop the subscript j and use h, ỹ, and x̃ to denote the investor’s

information precision, private signal, and order �ow, respectively. �e investor’s linear trading

rule is given by x̃ = αỹ, and the market maker’s linear pricing rule is given by p̃ = λω̃. �e

equilibrium is characterized by the tuple (h, λ, α). We use (hs, αs, λs) and (ho, αo, λo) to denote

equilibrium variables under secret and overt information acquisition, respectively.

On date 1, the investor takes the market maker’s linear pricing rule as given and computes

her conditional expected trading pro�ts as E [x̃ (ṽ − p̃) |ỹ;m] = −λx̃2 + hỹ
1+h

x̃. As in Kyle (1985,

p.1319), this quadratic objective, implied by the linear pricing rule, rules out mixed trading strate-

gies and yields a unique linear trading rule given by x̃ = αỹ,4 with

α =
h

2(1 + h)λ
. (5)

�e market maker forms belief ĥ about the investor’s precision h according to the messagem. As

explained above, ĥ = hs under secret information acquisition and ĥ = h under overt information

acquisition.5 In both cases, the market maker takes belief ĥ to form conjecture α̂ about the in-

vestor’s optimal trading strategy according to (5): α̂ = ĥ

2(1+ĥ)λ
. Equipped with the conjectured ĥ

and α̂, the market maker then chooses λ according to pricing rule (1), yielding λ = α̂

α̂2(1+1/ĥ)+σ2
u

.

Combining this equation with α̂ = ĥ

2(1+ĥ)λ
, we compute the market maker’s pricing rule as a

4Con�rming that the second-order condition (SOC) is negative can be straightforward so long as λ > 0. �us,
this trading strategy, indeed, maximizes the investor’s pro�ts. In the remainder of the paper, the SOC is always
checked.

5Under secret information acquisition, using message function m(h) = ∅ and belief function ĥ(∅) = hs, we
have ĥ(m(h)) = ĥ(∅) = hs for any actual level h of investor’s information precision. Similarly, under overt
information acquisition, we have ĥ(m(h)) = m(h) = h, ∀h, by m(h) = h and ĥ(m) = m.
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function of her belief regarding the investor’s precision, which generates the following:

λ =

√
ĥ

2σu
√

1 + ĥ
. (6)

Next, we return to date 0 to determine the investor’s optimal information-acquisition decision.

We compute the investor’s unconditional expected pro�ts, which result from her optimal trading

rule as λE (x̃2) = λα2 (1 + 1/h). Using α in (5) and subtracting the information-acquisition cost,

we obtain the investor’s expected net trading pro�ts π as a function of (h, λ):

π(h, λ) =
h

4λ(1 + h)
− C(h). (7)

Inserting the linear cost function C(h) = c · h and using equation (6) to replace λ in the above

equation, we can reexpress π as a function of (h, ĥ) as follows:

π(h, ĥ) =
hσu
√

1 + ĥ

2(1 + h)
√
ĥ
− c · h. (8)

Under secret information acquisition, ĥ is �xed at the equilibrium precision hs. When max-

imizing the investor’s pro�ts, we �x ĥ in (8) and take the partial derivative with respect to h.

Se�ing this partial derivative at 0 yields the investor’s optimal information precision: hs =√
σu
2c

(
1 + 1

ĥ

)1/4

− 1. Finally, replacing ĥ = hs completes the equilibrium’s characterization.

In contrast, under overt information acquisition, ĥ = h. Now, the pricing rule (6) adjusts with h,

which the investor anticipates; in turn, her information-acquisition incentive is changed. Specif-

ically, we �rst replace ĥ with h in equation (8) and then take the total derivative with respect to

h to maximize the investor’s pro�ts. Taken together, the key di�erence between the secret and

overt information-acquisition incentives boils down to whether or not the investor’s precision

choice can in�uence the pricing rule λ by in�uencing the market maker’s belief ĥ.

�e following lemma summarizes the equilibrium in the monopolistic investor se�ing. �rough-

out our analysis, we impose the linear cost function C(h) = c ·h, and all formal results are stated

under this assumption.

Lemma 1. Suppose J = 1. �en:

(1) If information is acquired secretly, there exists a unique equilibrium. �e equilibrium information
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precision, hs, is the unique solution to the following equation:

hs(1 + hs)
3 =

σ2
u

4c2
. (9)

�e investor’s trading strategy is x̃ = αsỹ with αs = σu

√
hs

1+hs
, and the pricing rule is p̃ = λsω̃

with λs = 1
2σu

√
hs

1+hs
.

(2) If information acquisition is acquired overtly, there exists a unique equilibrium. �e equilibrium

information precision, ho, is the unique solution to the following equation:

ho(1 + ho)
3 =

σ2
u

16c2
. (10)

�e investor’s trading strategy is x̃ = αoỹ with αo = σu

√
ho

1+ho
, and the pricing rule is p̃ = λoω̃

with λo = 1
2σu

√
ho

1+ho
.

2.1.2 Equilibrium Comparison

Information Precision. We can show that an overt monopolist investor always acquires less

information than a secret monopolist investor does. �e key di�erence between overt and secret

information acquisition is that the overt investor considers and remains sensitive to the market

maker’s response to her information acquisition. To illustrate this point, we apply the chain rule

to π(h, λ) in equation (7) and express the investor’s information-acquisition incentive as follows:

dπ

dh
=

∂π

∂h︸︷︷︸
standard trade-o� (?)

+
∂π

∂λ

∂λ

∂h
,︸ ︷︷ ︸

overt: pricing e�ect (<0)
secret: (=0)

(11)

where ∂π
∂h

= 1
4λ(1+h)2

−c and ∂π
∂λ

= − h
4λ2(1+h)

< 0. By equation (6), we have ∂λ
∂h

= 1

4σu(1+h)
√
h(1+h)

>

0 for an overt investor (ĥ = h) and ∂λ
∂h

= 0 for a secret investor (ĥ = hs).

�e �rst term in (11) captures the standard trade-o� faced by an investor considering the

acquisition of information: Other things being equal (i.e., λ being �xed), more precise information

helps the investor be�er forecast the risky asset’s fundamental value ṽ, but this acquisition costs

more resources. �is trade-o� is present under both secret and overt information acquisition.

�e second term in (11) is an additional e�ect that only operates in the case of overt informa-

tion acquisition, coming speci�cally from the market maker’s strategic response to the investor’s
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information acquisition. We label this term the pricing e�ect. Speci�cally, as the overt investor

acquires more precise information and trades more aggressively, the market maker knows that

she will be more exposed to private information when providing liquidity; hence, her adverse-

selection concern worsens. In response, the market maker sets a higher λ (i.e., ∂λ
∂h
> 0). Facing

this steepened pricing schedule, the overt investor trades less aggressively and makes a lower

pro�t (i.e., ∂π
∂λ

< 0). �e strategic response of the market maker, therefore, reduces the overt

investor’s incentive to acquire information (i.e., ∂π
∂λ

∂λ
∂h

< 0).6 Under secret information acquisi-

tion, this strategic e�ect is muted since the market maker’s pricing rule λ is not a�ected by the

investor’s actual information acquisition (i.e., ∂λ
∂h

= 0 when ĥ is �xed at hs). Taken together,

the second term in (11) implies that, in equilibrium, an overt monopolistic investor acquires less

information than a secret monopolistic investor.

Market�ality. We now examine two market-quality variables: Market liquidity and market

e�ciency. �ese two variables are central to regulatory debates and have been extensively studied

in the literature (e.g., Easley, O’Hara, and Yang, 2016). We measure market liquidity using Kyle’s

λ: A more liquid market is associated with a smaller λ. Intuitively, λ captures the price impact

of order �ows and is, thus, negatively related to market depth. Note that, in equilibrium, market

liquidity 1/λ is inversely related to equilibrium information precision through equation (6) under

both overt (ĥ = ho) and secret (ĥ = hs) information acquisition. Since ho < hs, 1/λo > 1/λs;

that is, the overt market is more liquid than the secret market.

Market e�ciency captures how much information is incorporated into the asset price. We

measure market e�ciency by the posterior precision of the asset payo� conditional on its price:

V ar(ṽ|p̃)−1. Intuitively, when the price aggregates a great deal of information, the residual un-

certainty of the fundamental ṽ, conditional on the price p̃, is low; thus, market e�ciency is high.

Given h, market e�ciency is determined as V ar(ṽ|p̃)−1 = 2(h+1)
h+2

, which increases in h. As

ho < hs, it immediately follows that V ar(ṽ|p̃)−1
o < V ar(ṽ|p̃)−1

s . Intuitively, since the overt in-
6�is result can be reversed in a scenario with multiple investors, which we revisit in the next subsection (see

Lemma 3).
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vestor acquires less information than the secret investor, the price in the overt market, of course,

contains less information about the asset’s fundamental value. Proposition 1 and Panel (a) of

Figure 2 summarize the above discussions:

Proposition 1 (Secret versus overt information acquisition in the monopoly). Suppose J = 1.

Relative to secret information acquisition, overt information acquisition leads to less precise infor-

mation, higher market liquidity, and lower market e�ciency. �at is, ho < hs, 1/λo > 1/λs, and

V ar(ṽ|p̃)−1
o < V ar(ṽ|p̃)−1

s .

Panel a. Monopoly (J = 1)

(a1) Information precision (a2) Market liquidity (a3) Market e�ciency

Panel b. Duopoly (J = 2)

(b1) Information precision (b2) Market liquidity (b3) Market e�ciency

�is �gure plots investors’ equilibrium information acquisition, market liquidity, and market e�ciency against
c/σu under monopoly (Panel a) and duopoly (Panel b). �e solid and dashed lines depict the benchmarks with
secret and overt information acquisition, respectively.

Figure 2: Secret versus overt information acquisition

15

Electronic copy available at: https://ssrn.com/abstract=3579214



2.2 Oligopolistic Investors (J ≥ 2)

In this section, we study a se�ing that features oligopolistic investors (J ≥ 2). Here, we introduce

interactions among strategic investors and investigate their interplay with the pricing e�ect. �e

following lemma extends Lemma 1 to the general case with J ≥ 2. We focus on symmetric

equilibria in which investors end up with the same information precision on date 0 and the same

trading rule on date 1. �e computation parallels that of Section 2.1.1 and is, thus, relegated to

the appendix.

Lemma 2. (1) If information is acquired secretly, there exists a unique symmetric equilibrium. �e

equilibrium information precision hs is the unique solution to

hs(1 + hs) (2 + hs + hsJ)2 =
σ2
u

Jc2
. (12)

�e investor’s trading strategy is x̃j = αsỹj with αs = σu
√

hs
(1+hs)J

, and the pricing rule is

p̃ = λsω̃ with λs =

√
Jhs(1+hs)

σu(2+(J+1)hs)
.

(2) If information is acquired overtly, there exists a unique symmetric equilibrium. �e equilibrium

information precision ho is the unique solution to

ho(1 + ho)(2 + ho)
2(2 + ho + hoJ)4(

(6J2 − J − 3)h2
o + (4J2 + 10J − 8)ho + 8J − 4

)2 =
σ2
u

4J3c2
. (13)

�e investor’s trading strategy is x̃j = αoỹ with αo = σu
√

ho
(1+ho)J

, and the pricing rule is

p̃ = λoω̃ with λo =

√
Jho(1+ho)

σu(2+(J+1)ho)
.

2.2.1 Pricing E�ect versus Competition E�ect

To understand the consequences of secret versus overt information acquisition, let us examine

a representative investor j’s information-acquisition incentive. Let λ and α−j denote the price

impact set by the market maker and the trading intensity of other investors except for j, re-

spectively. We can compute investor j’s expected date-0 pro�t evaluated at the date-1 trading

equilibrium as follows:

πj(hj, λ, α−j) =
hj [1− (J − 1)α−jλ]2

4λ (1 + hj)
− c · hj, (14)
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which extends equation (7) to the oligopolistic se�ing. �e di�erence between secret and overt

information acquisition lies in whether investor j’s information choice a�ects the market maker’s

pricing rule λ and other investors’ trading rule α−j by in�uencing these agents’ beliefs ĥj about

investor j’s information precision hj . Again, under secret information acquisition, ĥj is �xed at

the equilibrium level, i.e., ĥj = hs. Under overt information acquisition, the market maker and

other investors can perfectly observe hj and, hence, ĥj = hj .

We, next, follow similar steps as those discussed in Section 2.1.1 to derive the expressions of

λ and α−j as functions of ĥj . �e idea is to compute the trading equilibrium, given the market’s

belief ĥj . Speci�cally, given the market maker’s pricing rule λ and the other investors’ trading

rule α−j , investor j’s optimal trading rule is αj =
hj(1−(J−1)α−jλ)

2(1+hj)λ
. Hence, given belief ĥj , other

agents believe that investor j’s optimal trading rule is α̂j =
ĥj(1−(J−1)α−jλ)

2(1+ĥj)λ
. Taking a generic

non-j investor — investor k (where k 6= j) — we solve for her optimal trading rule given α̂j , λ,

and α−j , and then impose symmetry (αk = α−j) to obtain α−j =
h∗(1−α̂jλ)

(2+h∗J)λ
, where h∗ denotes

the equilibrium precision level chosen by the other J − 1 investors (i.e., h∗ = hs under secret

information acquisition, and h∗ = ho under overt information acquisition). Given ĥj , h∗, α̂j , and

α−j , we can compute the market maker’s pricing rule as λ =
(J−1)α−j+α̂j

((J−1)α−j+α̂j)2+(J−1)α2
−j/h

∗+α̂2
j/ĥj+σ2

u
.

Combining this equation with α̂j =
ĥj(1−(J−1)α−jλ)

2(1+ĥj)λ
and α−j =

h∗(1−α̂jλ)

(2+h∗J)λ
, we compute λ and α−j

as functions of ĥj as follows:

λ =

√
ĥ2
j (4 + h∗2J + h∗(J + 3)) + ĥj(4 + 4h∗J + h∗2(4J − 3)) + 4h∗(1 + h∗)(J − 1)(

4 + 2h∗J + ĥj(4 + h∗ + h∗J)
)
σu

, (15)

α−j =
h∗
(
ĥj + 2

)
σu√

ĥ2
j (4 + h∗2J + h∗(J + 3)) + ĥj(4 + 4h∗J + h∗2(4J − 3)) + 4h∗(1 + h∗)(J − 1)

. (16)

Note that equation (15) extends equation (6) to the oligopolistic se�ing.

Equipped with the expressions of λ and α−j in (15) and (16), we can apply the chain rule to
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πj(hj, λ, α−j) in (14) and decompose investor j’s information-acquisition incentive as follows:

dπj
dhj

=
∂πj
∂hj︸︷︷︸

standard trade-o� (?)

+
∂πj
∂λ
<0

∂λ

∂hj
?︸ ︷︷ ︸

overt: pricing e�ect (?)
secret: (=0)

+
∂πj
∂α−j
<0

∂α−j
∂hj
<0︸ ︷︷ ︸

,

overt: competition e�ect (>0)
secret: (=0)

(17)

which extends equation (11) in the monopolistic se�ing to the oligopolistic se�ing. As in (11),

the �rst term in (17) captures the standard trade-o� that exists in acquiring information: Other

things being equal (i.e., λ and α−j being �xed), acquiring more precise information helps investor

j predict the asset’s fundamental value ṽ and the rival investors’ demands but, simultaneously, she

incurs a higher cost. �e second term in (17) is the pricing e�ect resulting from the market maker’s

strategic response, as discussed in (11) for the monopolistic se�ing (only, here, the positivity or

negativity of the pricing e�ect is ambiguous while it is always negative when J = 1). Finally,

the third term in (17) represents the strategic response of other investors. We label this e�ect the

competition e�ect, an additional e�ect present in the oligopolistic se�ing.

�e �rst e�ect is present under both secret and overt information acquisition while the sec-

ond and third e�ects only prevail under overt information acquisition. As a result, whether overt

information acquisition generates more precise information in equilibrium than secret informa-

tion acquisition depends on the interaction of the pricing and competition e�ects. We next sign

these two e�ects in the overt economy.

We can show that the competition e�ect is always positive (i.e., ∂πj
∂α−j

∂α−j

∂hj
> 0). First, investor

j’s pro�ts decrease as her rivals trade more aggressively (i.e., ∂πj
∂α−j

< 0). Second, as investor j

acquires more precise information, her rivals trade less aggressively on their own private infor-

mation (i.e., ∂α−j

∂hj
< 0) because they expect investor j to trade more aggressively according to her

more precise information. Overall, we have ∂πj
∂α−j

∂α−j

∂hj
> 0, so that the competition e�ect tends to

strengthen an overt investor’s information-acquisition incentive.

However, the pricing e�ect is ambiguous in the overt oligopolistic se�ing: ∂πj
∂λ

∂λ
∂hj

can be

either positive or negative. We can show that ∂πj
∂λ

< 0; that is, a steeper pricing schedule lowers

investor j’s pro�ts. However, the sign of ∂λ
∂hj

can be either positive or negative, depending on the
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number of investors and their information quality.

To illustrate ideas, we use equation (15) to investigate the positivity or negativity of ∂λ
∂hj

when

the information precision is the same across all investors. Recall that λ is set by the market maker

as the regression coe�cient of ṽ on the total order �ow ω̃, given her knowledge about investors’

information precision levels in the overt economy. �is regression coe�cient is the product of

two terms: �e correlation between ω̃ and ṽ and the ratio of the volatility of ṽ to the volatility of

ω̃. An increase in hj a�ects these two terms in opposite ways. First, the total order �ow contains

more fundamental information and, thus, becomes more correlated with the fundamental value,

leading to a higher λ. Second, since the total order �ow becomes more sensitive to ṽ, its volatility

becomes higher, which lowers λ. When there are many rivals and their information quality is

high, investors share largely common information and compete aggressively. In this case, this

aggressive trading already implies a high correlation between ω̃ and ṽ and, thus, the correlation

force due to the increased hj is weak, implying that ∂λ
∂hj

< 0 (and, hence, ∂πj
∂λ

∂λ
∂hj

> 0, a positive

pricing e�ect). By contrast, when there are only a few rivals, or when their information is coarse,

investors trade conservatively and the correlation force dominates, which implies that ∂λ
∂hj

> 0

(and hence ∂πj
∂λ

∂λ
∂hj

< 0, a negative pricing e�ect).

Note that, in the monopolistic se�ing, the above-two forces are also active, but only the mo-

nopolistic investor’s conservative trading renders the correlation force dominant. We can connect

the oligopolistic se�ing to the monopolistic se�ing in the following way: When the number J of

investors is small, each oligopolistic investor behaves naturally like a monopolistic investor and,

so, the pricing e�ect is negative as in Section 2.1.2. When J is large but h∗ is low, each investor

has some degree of monopoly power because part of her information is known only to her; again,

each investor behaves like a local monopolist of her own private signal, and the pricing e�ect is

also negative.

Lemma 3. In the overt oligopolistic se�ing, the following properties hold:

(1) �e competition e�ect is always positive. �at is, ∂πj
∂α−j

∂α−j

∂hj
> 0.
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(2) �e pricing e�ect is ambiguous.

• For J ≤ 3, ∂πj
∂λ

∂λ
∂hj

∣∣∣
hj=h∗

< 0.

• For J > 3, ∂πj
∂λ

∂λ
∂hj

∣∣∣
hj=h∗

< 0 if and only if h∗ < 2
J−3

.

2.2.2 Secret versus Overt Information Acquisition

Lemma 3 suggests that, when J is large and h∗ is high, the pricing and competition e�ects work

in the same direction; in equilibrium, overt information acquisition leads to more precise infor-

mation than secret information acquisition does. We can generalize this result and show that,

for any value of J , the equilibrium precision level of overt information is higher than that of

secret information if c/σu is lower than a threshold value (so that the equilibrium information

precision h∗ is high). Panel (b1) of Figure 2 graphically illustrates this result for J = 2. In this

duopoly se�ing, the pricing e�ect works against the competition e�ect (see Lemma 3). Nonethe-

less, when c/σu is low, investors choose to acquire precise information in equilibrium so that the

competition among them intensi�es, implying that the competition e�ect is particularly strong

and dominates the pricing e�ect.

Given precision level h, we can compute market e�ciency in equilibrium as V ar(ṽ|p̃)−1 =

2+h+hJ
2+h

. Intuitively, market e�ciency increases with h, and, as a result, comparisons of market

e�ciency mirror comparisons of information precision between secret and overt acquisition.

Market liquidity is still inversely measured by Kyle’s λ. According to Lemma 2, under secret

and overt information acquisition, λ is connected to equilibrium information precision h∗ as

follows: λ =

√
h∗(1+h∗)J

σu(2+(J+1)h∗)
. �e way that h∗ a�ects λ shares some similarities with Lemma 3,

in which we vary one investor’s information precision hj and examine how the market maker

adjusts λ. In the present case, we vary the information precision of all investors, but a similar

result prevails: When J ≤ 3, λ increases in h∗ (i.e., ∂λ
∂h∗

> 0) whereas when J > 3, λ is hump-

shaped in h∗; that is, ∂λ
∂h∗

> 0 if and only if h∗ < 2
J−3

. If we focus on the case with J ≤ 3, then

comparisons of λ immediately follow comparisons of h∗ between secret and overt information

acquisition.
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Panel (b) of Figure 2 and the following proposition summarize our results.

Proposition 2 (Secret versus overt information acquisition in oligopoly). De�ne ζ ≡ 1

(2+ζ0+ζ0J)
√
ζ0(1+ζ0)J

where ζ0 ≡ 4−J+
√

17J2−20J+4
4J2−3J−3

. �en:

(1) Overt investors acquire more precise information than secret investors if and only if c/σu < ζ ;

that is, ho > hs if and only if c/σu < ζ .

(2) An overt market is more informationally e�cient than a secret market if and only if c/σu < ζ ;

that is, V ar(ṽ|p̃)−1
o > V ar(ṽ|p̃)−1

s if and only if c/σu < ζ .

(3) Suppose that J ≤ 3. An overt market is less liquid than a secret market if and only if c/σu < ζ ;

that is, 1/λo < 1/λs if and only if c/σu < ζ .

3 Site Visits: Voluntary and Mandatory Disclosures of In-

formation Acquisition

In this section, we apply our model to study one signi�cant se�ing that fosters information ac-

quisition: Corporate site visits by �nancial institutions. We �rst discuss the institutional details

of corporate site visits and demonstrate how our model connects to this concrete se�ing. �en,

we explore the voluntary and mandatory disclosures of site visits.

3.1 Institutional Background of Site Visits

“Site visits refer to investors’ �eld trips to corporate headquarters and production facilities. Dur-

ing these trips, investors observe �rms’ operations and talk to employees. Corporate site visits

are an increasingly important type of information-acquisition activity for institutional investors…

�e 2012 Institutional Investor’s All-Europe Research Team survey shows that institutional in-

vestors rank corporate site visits to be more important than one-on-one meetings with the man-

agement and analysts’ research reports in terms of acquiring information about �rms” (Cheng
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et al., 2019, p.360). As emphasized by Chen et al. (2022), face-to-face interactions with �rms al-

low investors to collect valuable so� information regarding their corporate culture, employee

morale, �rm strategies, and more. �is translates into valuable information that comes to in�u-

ence agents’ investment decisions.7

�e observability of site visits can be a�ected by voluntary and mandatory disclosures. Fi-

nancial institutions o�en voluntarily disclose their corporate site visits. For instance, in February

2020, UK investment company Castle�eld disclosed on its website the site visit it conducted with

Alumasc, another UK-based supplier of premium building products.8 �e fund emphasized that,

though costly, such visits helped it learn more about the company: “Taking the time to a�end

these visits o�en allows us to gain more insight into the processes and products involved in its

operations and the potential to speak to other senior managers that do not typically meet with

investors.” �e fund’s resulting report, which can be viewed as hard evidence of this speci�c site

visit, was posted on a public domain and wri�en with serious intent. In this sense, the fund’s

disclosure is credible and veri�able.

Given the potential for such transparency across the board, there has been an ongoing regula-

tory debate on whether all corporate site visits should be made public. �e idea can be viewed as

an extension of Reg FD, which prevents the selective disclosure of material non-public informa-

tion to level the playing �eld. For instance, Solomon and Soltes (2015) propose that �rms should

publish site visit information so that all market participants are aware of the visits.9 Although

the U.S. has not implemented this proposal, China has. In 2006, the SZSE issued its own form of

Reg FD, stating that SZSE-listed �rms should not disclose material non-public information only

to select investors. In the same year, the SZSE began requiring the same listed �rms to disclose
7Using a unique set of proprietary private-meeting records of one �rm traded on the New York Stock Exchange,

Solomon and Soltes (2015) show that private meetings help hedge funds make more informed trading decisions.
Cheng et al. (2019) and Chen et al. (2022) �nd similar results for mutual funds that conduct site visits with Chinese
companies: “Mutual fund company visits a�ect investment decisions because such visits provide valuable informa-
tion to mutual funds” (Chen et al., 2022, p.4).

8See h�ps://www.castle�eld.com/news-media/blog/site-visit-to-timloc-a-division-of-the-stock-alumasc/.
Cheng et al. (2013, p.9) also discuss studies exploring voluntarily disclosed site visits in the U.S. capital market.

9See, for instance, Ng and Troianovski (2015), Bengtzen (2017), Soltes (2018), and Bowen et al. (2020), for more
discussions on the debate.
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site visits in their annual reports. In 2012, the SZSE took further steps to demand all listed �rms

to disclose site visits within two trading days of the events through a designed web portal called

Hu Dong Yi.10 Both the two-day requirement and accessible web portal make disclosures near

real-time. �e disclosure itself can be brief, typically consisting of no more than the visit’s date,

location, outside participants’ names and a�liations, corporate employees’ names and titles, and

a short summary of questions and answers discussed during the site visit.11

3.2 Mapping Site Visits to the Model

Investors acquire fundamental information about a company through a variety of methods, such

as studying �nancial reports, a�ending conference calls, and conducting site visits. Each method

can approximately be represented by a segment of the cost function curve, C(hj). �e le� end

of the segment shows that, at a �xed cost, the method delivers a minimum level of information

precision. An investor can expend more resources to increase her precision level but only to a

certain limit, which is represented by the right end of the segment. In Section S1 of the online

appendix, we provide more details on this “segment” representation of information acquisition.

For site visits, the investor physically travels to a �rm and observes its operations, which then

allows her to collect a minimum precision level of information, denoted by constant h̄. �e visit

details determine the actual value of the investor’s precision hj , which, in turn, increases with the

investor’s e�orts during the visit. If the investor is more a�entive in conversations, visits more

facilities, and/or engages more company employees, the information collected becomes more

accurate. Since visit details are di�cult to credibly convey to the public, disclosing site visits,

whether voluntarily or mandatorily, primarily discloses the fact that the investor has conducted

a visit. Accordingly, a message disclosing investor j’s site visit, denoted by mj = SV , e�ectively
10�e web portal is h�p://irm.cninfo.com.cn/szse/index en.html.
11Examples of disclosure notes can be found in Bowen et al. (2018), Cheng et al. (2019), and Chen et al. (2022). �e

disclosure also classi�es meetings into various categories, such as site visits, in-house investor meetings, analyst day
meetings, online interactions, roadshows, and remote conference calls. As pointed out by Bowen et al. (2018) and
Bowen et al. (2020), �rms use “site visits” and “in-house investor meetings” interchangeably to describe their activi-
ties; so, we use “site visits” to refer to both categories. �ese two categories of activities account for approximately
90% of all public-relation activities reported on the SZSE website.
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reveals that investor j’s precision hj is bounded below by h̄ (i.e., hj ≥ h̄).12

Under voluntary disclosure, if investor j conducts a site visit, she can decide whether or

not to disclose it. As discussed above, when investor j discloses (i.e., mj = SV ), other agents

understand that hj ≥ h̄ and will accordingly use this knowledge to form their beliefs about hj .

When investor j does not disclose (denoted bymj = ∅), other agents do not directly observe any

information about hj (i.e., hj ≥ 0). In the voluntary disclosure se�ing, if the investor does not

conduct a visit, she is incapable of credibly conveying this fact to the general public. As a result,

if the investor announces nothing (i.e., mj = ∅), the public cannot directly discern whether

the investor did not conduct a visit or she did conduct a visit but chose not to release it. �is

treatment is similar to what is observed in standard discretionary disclosure models (e.g., Dye,

1985); although, in the Dye model, disclosure is about information per se while, in our se�ing,

disclosure is about information acquisition.

Under mandatory disclosure, whether the investor has conducted a site visit must be disclosed

to the general public. If investor j conducts a site visit, her message ismj = SV ; again, observing

mj = SV , other agents understand that hj ≥ h̄. If investor j does not conduct any visits, then this

fact is mandatorily disclosed to the public, and the investor’s message is denoted by mj = NV .

Observing mj = NV , other agents understand that hj ≤ h̄ and form beliefs accordingly.

In our site-visit context, the threshold h̄ is an exogenous parameter that captures the basic

information advantage that an investor can achieve by conducting a site visit. �is feature is

notably di�erent from classic discretionary disclosure models (e.g., Dye, 1985), in which the dis-

closure threshold is endogenous and a key object of interest. �e value of h̄ can be determined

by �rm characteristics. For example, site visits to �rms with more tangible assets (e.g., manufac-

turing companies) may be associated with a higher h̄ because the �rst-hand information gained

is more valuable. In addition to the cross-sectional interpretation, we can also associate h̄ with
12To illustrate our theory most transparently, we assume that site visits are more advanced than all other methods

of information acquisition, which is a reasonable approximation of reality. We can also accommodate the possibility
that some methods are more advanced than site visits. In such an extension, disclosing site visits would reveal
that information precision belongs to a union of several intervals, which signi�cantly complicates our analysis.
Although our analysis does not consider this possibility, we believe that the key economic forces, such as the pricing
and competition e�ects, continue to play an important role in this extended se�ing.
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di�erent time periods; for instance, in periods surrounding �nancial disclosures, site visits can

be more valuable since they may o�er investors opportunities to meet with �rm management;

thus, visits conducted during those periods can also feature a higher h̄.

In Section S2 of the online appendix, we consider another way to model the site-visits context.

In this alternative setup, all information acquisition is viewed as site visits, and an investor can

decide which site visits to disclose under voluntary disclosure. Upon observing the disclosure,

the general public knows that the investor has visited the �rm at least these times, thereby form-

ing the lower bound of the investor’s information precision. �at is, the disclosure threshold is

pinned down endogenously. We show that the pricing and competition e�ects remain robustly

the primary forces in determining investors’ disclosure and information-acquisition behavior,

and all the results in the main text continue to hold qualitatively.

In this site-visit context, we must also explicitly specify o�-equilibrium beliefs. We propose

a speci�cation in the sense of subgame perfection and provide the details in Appendix B. In this

appendix, we also provide the formal equilibrium de�nitions for the voluntary and mandatory

disclosures of site visits. Although the complete equilibrium de�nitions include information pre-

cision levels, message functions, belief functions, trading strategies, and the pricing rule, what

really ma�ers for allocations is information precision as well as the resulting trading and pric-

ing rules. �us, when two equilibria entertain the same information-acquisition outcome and

only di�er in message or belief functions, we consider these two equilibria e�ectively the same.

Also, when an investor is indi�erent between disclosure and non-disclosure, we assume that she

chooses non-disclosure, which would be strictly optimal if disclosure involves even an arbitrarily

small cost.

3.3 Disclosure of Site Visits: Monopolistic Investor

3.3.1 Voluntary Disclosure by Monopolistic Investor

Similar to Section 2.1, only the pricing e�ect prevails in the monopolistic se�ing. Speci�cally,

if the monopolistic investor could use disclosure to in�uence the market maker’s belief ĥ, she
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would always want the market maker to hold the lowest ĥ. Taking the partial derivative of the

investor’s expected pro�t π(h, ĥ) in equation (8) with respect to ĥ, we have13

∂π(h, ĥ)

∂ĥ
= − hσu

4(1 + h)ĥ2

√
ĥ

1 + ĥ
< 0. (18)

So, given any actual precision level h, the monopolist investor always wants ĥ to be the lowest

possible. �is pricing e�ect is the key force driving the investor’s information acquisition.

�ere are two cases to discuss, depending on the comparison between the precision threshold

h̄ achieved through site visits and the equilibrium precision hs in the secret benchmark. Sup-

pose h̄ > hs. Without a communication technology, the investor does not conduct a site visit

and achieves information precision hs, and the market maker’s belief ĥ is also hs. If voluntary

disclosure is allowed, would the investor deviate by conducting a site visit and disclosing? �e

answer is negative due to two forces.14 First, holding constant the market maker’s belief, deviat-

ing from hs is costly since hs is the investor’s optimal choice given the market maker’s belief hs.

Second, disclosure raises the market maker’s belief by revealing that the investor’s information

precision is at least h̄, which is higher than hs. �is belief adjustment further harms the investor

via the pricing e�ect. Taken together, the investor still chooses precision hs under the voluntary

disclosure se�ing when h̄ > hs.

Now suppose h̄ < hs. In this case, voluntary disclosure is ine�ective in in�uencing the market

maker’s belief. Speci�cally, in the absence of a communication technology, the investor optimally

conducts a site visit to achieve precision hs. �e market maker correctly infers that the investor’s

precision is hs, which exceeds the threshold h̄. Voluntary disclosure would reveal to the market

13Note that the partial derivative ∂π(h,ĥ)

∂ĥ
in equation (18) is essentially the pricing e�ect ∂π∂λ

∂λ
∂h in equation (11),

where ĥ = h in the overt benchmark economy. Speci�cally, by equations (6)–(8), in the monopolistic se�ing, ĥ
a�ects pro�t π only through λ (i.e., π(h, ĥ) = π(h, λ(ĥ))) and thus, ∂π(h,ĥ)

∂ĥ
= ∂π

∂λ
∂λ
∂ĥ

.
14We can show that, if the investor deviates to conduct a visit and disclose, she will acquire precision h̄. We can

further show that, π(h̄, h̄) < π(hs, hs) when h̄ > hs. In addition, we can break down π(h̄, h̄)−π(hs, hs) as follows:

π(h̄, h̄)− π(hs, hs) = π(h̄, hs)− π(hs, hs)︸ ︷︷ ︸
<0

+ π(h̄, h̄)− π(h̄, hs)︸ ︷︷ ︸
<0 i� h̄>hs

. (∗)

�e �rst and second terms of equation (∗) correspond respectively to the two forces mentioned in the text. If the
investor deviates to conduct a visit but does not disclose it, then only the �rst force prevails since the market maker’s
belief remains unchanged; obviously, this kind of deviation is also suboptimal.
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maker the correctly inferred fact that the investor’s precision is higher than h̄ and, thus, the

market maker’s belief remains unchanged upon disclosure. Since the market maker’s belief stays

�xed at hs and independent of the investor’s messages, the investor e�ectively becomes secret

in her information acquisition. In consequence, the equilibrium information precision under

voluntary disclosure is again hs in the case of h̄ < hs,

Lemma 4 summarizes the equilibrium when a monopolistic investor has the option to volun-

tarily disclose her site visit.

Lemma 4 (Voluntary disclosure – Monopolistic investor). In the monopolistic investor se�ing with

the voluntary disclosure of site visits, there exists a unique equilibrium in which the following holds:

(1) �e investor acquires information of precision hs, where hs is the unique solution to equation (9).

(2) �e investor conceals her information precision and e�ectively engages in secret information

acquisition; that is, the message function ism(h) = ∅.

(3) �emarket maker’s belief function is ĥ(∅) = hs (on equilibrium); ĥ(SV ) = hs (o� equilibrium)

when hs > h̄, and ĥ(SV ) = h̄ (o� equilibrium) when hs < h̄.

(4) �e market maker’s pricing rule is p̃ = λω̃ with λ =

√
ĥ

2σu

√
1+ĥ

, and the investor’s trading rule is

x̃ = αỹ with α = h
2(1+h)λ

.

3.3.2 Mandatory Disclosure by Monopolistic Investor

Mandatory disclosure explicitly reveals whether or not an investor has conducted a site visit.

�us, when the investor switches from conducting no visits to conducting a visit, or vice versa,

the market maker’s beliefs about the investor’s precision always change accordingly. �is feature

of beliefs under mandatory disclosure can di�er from that under voluntary disclosure, and when

this di�erence in belief features across the two disclosure se�ings indeed arises, the investor’s

information-acquisition incentives are altered.
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Again, consider two cases. When h̄ > hs, the market maker’s beliefs change with the in-

vestor’s information choice in the same way under both disclosure se�ings. Speci�cally, as dis-

cussed in Section 3.3.1, under voluntary disclosure, when the investor conducts no visits, the

market maker holds belief hs; when the investor deviates to acquire information via a visit and

discloses, the market maker raises her belief above hs. Under mandatory disclosure, the market

maker’s beliefs exhibit the same pa�ern. As a result, the investor faces the same trade-o� in ac-

quiring information across the two disclosure se�ings, which in turn implies that the equilibrium

information precision is the same across the two se�ings.

Conversely, when h̄ < hs, under voluntary disclosure, regardless of whether or not the in-

vestor conducts a visit, the market maker thinks that h̄ is so low that the investor must’ve con-

ducted a visit to achieve precision hs. By contrast, under mandatory disclosure, the investor’s

decision regarding site visits always a�ects the market maker’s beliefs. �at is, if the investor

conducts a visit, the market maker knows it through mandatory disclosure and forms belief hs,

which is higher than h̄. If the investor does not conduct a visit, this fact will also be revealed to the

market maker, who then observes that the investor’s precision cannot exceed h̄, thereby lowering

the market maker’s belief. So, deviating from conducting a visit to not conducting a visit brings

two opposing e�ects on the investor’s payo�: On one hand, holding constant the market maker’s

belief, the deviation is suboptimal. On the other, the deviation lowers the market maker’s belief,

which can bene�t the investor through the pricing e�ect (see equation (18)).15 When this second

e�ect dominates, the investor will deviate and avoid conducting site visits that she would’ve done

in the absence of mandatory disclosure.

We summarize the above results in the following lemma:

Lemma 5 (Mandatory disclosure – Monopolistic investor). Let η ∈ (0, hs) denote the unique con-

stant characterized by π(η, η) = π(hs, hs), where π(·, ·) is given by equation (8). When a monopo-

list investor is faced with the mandatory disclosure of site visits, there exists a unique equilibrium in

15�e two e�ects parallel the two forces described in Footnote 14. �ere, the two terms in the decomposition
equation (∗) are both negative while, here, they have opposite signs (i.e., the �rst term is still negative, while the
second term becomes positive).
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which the following holds:

(1) When h̄ ≤ η, the investor conducts a site visit and acquires information of precision hs. When

η < h̄ ≤ hs, the investor does not conduct a site visit and acquires information of precision h̄.

When hs < h̄, the investor does not conduct a site visit and acquires information precision hs.

(2) When hs > h̄, the market maker’s belief function is ĥ(SV ) = hs and ĥ(NV ) = h̄. When

hs < h̄, the market maker’s belief function is ĥ(SV ) = h̄ and ĥ(NV ) = hs.

(3) �e market maker’s pricing rule is p̃ = λω̃ with λ =

√
ĥ

2σu

√
1+ĥ

, and the investor’s trading rule is

x̃ = αỹ with α = h
2(1+h)λ

.

In Panel (a) of Figure 3, we plot the investor’s equilibrium information precision against h̄ un-

der voluntary disclosure (solid line) and mandatory disclosure (dashed circled line). We �nd that

mandatory disclosure changes the investor’s information-acquisition behavior when η < h̄ < hs.

In this parameter range, equilibrium under voluntary disclosure dictates that the investor secretly

conducts a site visit to acquire hs. However, under mandatory disclosure, the investor decides not

to conduct a site visit and, instead, exhausts the limits of other information-acquisition methods

to enjoy the bene�t of improved market liquidity caused by the pricing e�ect. We revisit this

point in greater detail in Section 4.1 during discussions of policy implications.

3.4 Disclosure of Site Visits: Oligopolistic Investors

In this se�ing with oligopolistic investors, we focus on symmetric equilibrium in which h∗j = h∗

∀j and present our results mainly in terms of h∗. Characterizing the equilibrium for this se�ing

is quite complex; so, we delegate the formal characterization to Lemmas B1 and B2 in Appendix

B and only summarize the main points in the following subsections.

3.4.1 Voluntary Disclosure by Oligopolistic Investors

�e behavior of equilibrium information precision h∗ in the oligopolistic se�ing depends on the

value of c/σu. Panels (b1) and (b2) of Figure 3 graphically plot the equilibrium information pre-
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(a) Monopoly

(b1) Duopoly with high c/σu (b2) Duopoly with low c/σu

�is �gure plots investors’ equilibrium information precision h∗ against h̄ under a monopoly (Panel (a)) and duopoly
(Panels (b1) and (b2)). In each panel, the solid and dashed circled lines depict the economies of voluntary and manda-
tory disclosure, respectively. �e shaded area in Panel (b2) indicates the region in which disclosure is the dominant
strategy for duopolistic investors in the voluntary disclosure economy. �e constants hs and ho indicate the equilib-
rium information precision in the secret and overt benchmark economies, given by (12) and (13), respectively. �e
constant η is characterized by π (η, η) = π (hs, hs). �e parameter values are σu = 1 in all panels; c = 0.2 in Panel
(a), c = 0.5 in Panel (b1), and c = 0.015 in Panel (b2).

Figure 3: Voluntary versus mandatory disclosure of site visits

cision h∗ for high and low values of c/σu, respectively.

As explained in Section 2.2, when c/σu is relatively high, investors end up with coarse infor-

mation and behave like local monopolists of their own information, rendering the oligopolistic

se�ing like the monopolistic se�ing. Formally, using equations (14) through (16) in Section 2.2,

we can express investor j’ expected net trading pro�ts πj as functions of (hj, ĥj;h
∗), where hj is
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investor j’s information precision, ĥj is other agents’ belief about hj , and h∗ is the equilibrium

information precision chosen by other J − 1 investors. We can show that16

lim
c/σu→∞

∂πj(hj, ĥj;h
∗)

∂ĥj
< 0. (19)

�at is, when c/σu is high, raising other agents’ beliefs ĥj surrounding investor j’s informa-

tion precision harms investor j. �is condition is similar to condition (18) in the monopolistic

se�ing and, hence, the investors’ information-acquisition incentives are similar to those in the

monopolistic se�ing. As a result, like Lemma 4, oligopolistic investors’ information acquisition

is e�ectively secretive when c/σu is high.

By contrast, when c/σu is low, investors end up with highly accurate information and com-

pete �ercely with one another. �is competition e�ect implies that raising other agents’ be-

liefs ĥj about investor j’s information precision bene�ts investor j. Formally, the derivative of

πj(hj, ĥj;h
∗) with respect to ĥj becomes positive:

lim
c/σu→0

∂πj(hj, ĥj;h
∗)

∂ĥj
> 0. (20)

�e competition e�ect can encourage investors to conduct site visits and disclose these events to

make their rivals trade less aggressively.

To see this point, consider the case of h̄ > hs. Without a communication technology, in-

vestors do not conduct site visits and acquire precision hs. Deviating and conducting a visit

makes investor j face the following trade-o�: On one hand, deviating to a suboptimal precision

level harms her, with other things being equal (i.e., λ and α−j are �xed); on the other hand, con-

ducting and disclosing a site visit can inform her rivals of her being very informed so they will

trade less aggressively (i.e., α−j decreases), bene�ting investor j.17 When the second e�ect dom-

inates, the investor deviates and conducts a site visit, as captured by the middle region of Panel

16Similar to (18), the partial derivative ∂πj(hj ,ĥj ;h∗)

∂ĥj
is essentially a combination of the pricing e�ect and the

competition e�ect in equation (17) (where ĥj = hj in the overt benchmark economy), since by equations (14)–(16),
belief ĥj a�ects pro�t πj through λ (pricing e�ect) and α−j (competition e�ect).

17�ese two forces resemble those discussed in Footnote 14; see the decomposition equation (∗). �ere, both forces
are negative; here, the �rst term is still negative, while the second term becomes positive, re�ecting the competition
e�ect.
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(b2) of Figure 3.

3.4.2 Mandatory Disclosure by Oligopolistic Investors

Again, as explained in Section 2.2, when c/σu is high, oligopolistic investors behave like mo-

nopolists, which explains why Panels (a) and (b1) of Figure 3 look similar. One additional result

shown in Panel (b1) is that, due to investor coordination, multiple equilibria can exist under the

oligopolistic se�ing. For instance, in Panel (b1) of Figure 3, when 0.082 < h̄ < 0.09, both h∗ = hs

(i.e., site visits) and h∗ = h̄ (i.e., no visits) can be sustained in equilibrium.

When c/σu is low, the competition e�ect makes information acquisition under mandatory

disclosure coincide with that under voluntary disclosure (i.e., the dashed circled line overlaps

with the solid line in Panel (b2) of Figure 3). Intuitively, then, an investor seeks to reveal to other

agents that she has conducted a visit, a bene�t that can be equally achieved by either voluntary

or mandatory disclosure.

4 Regulatory and Empirical Implications

In this section, we �rst discuss the implications of corporate site visits, which follow directly

from our analysis in Section 3. We then extend our discussions broadly to other contexts in

which information-acquisition observability is relevant and explore how the results we delivered

in Sections 2 and 3 can be used to understand these extended situations.

4.1 Implications for Site Visits

Incidence of Voluntary Disclosure of Site Visits. As mentioned in Section 3.1, many �nan-

cial institutions voluntarily disclose their site visits or private meetings with �rms in real-life

practice. Our theory predicts instances of such disclosure. Taking Lemmas 4 and B1 (or the solid

lines in Figure 3), we have the following proposition:
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Proposition 3 (Incidence of voluntary disclosure of site visits). (1) In themonopolistic or oligopolistic-

investor se�ing with su�ciently high c/σu, investors never voluntarily disclose their site visits in the

presence of arbitrarily small disclosure costs. (2) In the oligopolistic-investor se�ing with su�ciently

low c/σu, investors voluntarily disclose their site visits if hs < h̄ ≤ ho.

In Figure 3, we use the shaded area to highlight the region in which voluntary disclosure is the

dominant strategy in equilibrium. Consistent with Proposition 3, voluntary disclosure arises only

in Panel (b2) of Figure 3 (i.e., duopoly with low c/σu). As explained in Section 3.4.1, investors are

driven to voluntarily disclose their site visits by the competition e�ect, which is strong when J

is large and c/σu is low. �is result is testable since the empirical proxies for J and c are readily

available. For instance, we can directly use the number of funds that are trading a company

to measure J and then, follow the literature to infer information-acquisition cost c based on

the homogeneity and accuracy of analysts’ earnings forecasts.18 Proposition 3 also predicts that

voluntary disclosure is more likely when h̄ takes intermediate values. As discussed in Section

3.2, we can ascertain the value of h̄ by linking it to �rms with di�erent levels of tangible assets

or one �rm in di�erent periods. Equipped with these proxies for h̄, we can, for example, include

a quadratic term, to test the non-monotonic prediction on h̄.

E�ectiveness and Consequence of Mandatory Disclosure of Site Visits. By comparing

equilibria under voluntary and mandatory disclosure, we can gauge the e�ectiveness and con-

sequences of mandating disclosure of site visits. If investors are willing to disclose site visits on

a voluntary basis, mandatory disclosure is purely redundant. By contrast, if investors conceal

their site visits, then mandatory disclosure can signi�cantly alter equilibrium outcomes. Using

Lemmas 4, 5, B1, and B2 (or by comparing the solid lines with the dashed, circled lines in Figure

3), we obtain the following proposition:

18Duchin, Matsusaka, and Ozbas (2010) use analyst-forecast dispersion and error to measure the information-
acquisition cost. Intuitively, “(a) lack of consensus among analysts (high standard deviation) suggests it is di�cult
for outsiders to become informed about the �rm…Large forecast errors indicate a greater di�culty of becoming
informed” (Duchin et al., 2010, p.202). �us, both high analyst-forecast dispersion and error imply a high information-
acquisition cost.
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Proposition 4 (E�ectiveness and consequence of mandatory disclosure of site visits). (1) In the

monopolistic investor se�ing, mandatory disclosure of site visits is e�ective if and only if η < h̄ ≤ hs.

(2) In the oligopolistic investor se�ing, mandatory disclosure of site visits is e�ective when c/σu is

su�ciently high and ho < h̄ ≤ hs. (3) When e�ective, mandatory disclosure causes investors to

acquire less precise information and improves their payo� and market liquidity but worsens market

e�ciency.

In Figure 3, we observe that, in terms of information acquisition, mandatory disclosure dif-

fers from voluntary disclosure in Panels (a) and (b1), consistent with Parts (1) and (2) of Propo-

sition 4. As discussed in Section 3, the di�erence is driven by the pricing e�ect: Mandatory

disclosure allows investors to inform the market maker that they have not conducted site visits

(which they would’ve conducted in the absence of mandatory disclosure), which allays the market

maker’s adverse-selection concern. As a result, the equilibrium features less private information

and higher market liquidity, con�rming Part (3) of Proposition 4.

Part (3) also suggests that mandatory disclosure can weakly Pareto-improve the well-being

of all market participants. Speci�cally, both rational investors and noise traders are be�er o�

while the market maker always makes zero pro�ts. Here, we follow the microstructure literature

(e.g., Easley, O’Hara, and Yang, 2016) and use the expected loss λσ2
u to negatively measure noise

traders’ welfare to capture the idea that they are be�er o� if they can realize their liquidity needs

at a lower expected opportunity cost. �is Pareto-improvement may appear surprising since

one would expect the �nancial market to be a zero-sum game: It is, but only a�er information

acquisition (i.e., taking the information-acquisition cost as sunk). In our se�ing, investors are

be�er o� precisely because they save the information-acquisition cost under mandated disclosure.

Finally, we warn against the dark side of regulated mandatory disclosure, which is its ability to

lower price e�ciency. �is result is consistent with recent empirical evidence provided by Bowen

et al. (2020), who �nd that the introduction of SZSE’s mandatory, near-real-time disclosure of

site visits has reduced the information e�ciency of SZSE-listed �rms. �is consequence may be
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undesirable if price e�ciency has real e�ects.19

4.2 Regulation Fair Disclosure

In this subsection, we discuss how our analyses in Sections 2 and 3 can shed new light on Reg FD.

�is regulation governs all investors’ information-acquisition activities so long as the information

comes from direct interactions with the �rms; site visits are certainly one example of activities

regulated by Reg FD. In the U.S., Reg FD was passed by the Securities and Exchange Commission

(SEC) in October 2000 and designed to reduce selective disclosure of material information. Specif-

ically, Reg FD requires U.S. public companies to make the same information available across all

investors rather than to disclose selectively to a privileged few, such as securities analysts and

institutional investors close to the company.

Reg FD e�ectively improves the observability of information-acquisition activities by in-

vestors in that while it does not prohibit private meetings, it imposes disclosure requirements

on this communication. Speci�cally, Reg FD requires that whenever a �rm has private meetings

with select investors, it must disclose the occurrence of this event to the public (SEC, 2000).20 To

the extent that �rms care about their large investors and o�en engage these investors in private

meetings, the market can grasp a good idea of who participates in these forthcoming meetings

from the �rm’s disclosure.

We can broadly connect Reg FD with our analysis as follows. Prior to Reg FD, meetings be-

tween a public �rm and a select few investors were private and their disclosure was voluntary.

�is scenario can be approximated by the secret benchmark in Section 2 or the voluntary disclo-

sure se�ing in Section 3. As we argue, Reg FD improves information-acquisition observability

and, so, its implementation is akin to a switch from the secret to overt benchmark in Section 2,

or a switch from voluntary to mandatory disclosure in Section 3. Based on Figures 2 and 3, our
19For instance, company managers may learn information from asset prices to guide real decisions; see the review

article by Bond, Edmans, and Goldstein (2012).
20For instance, in its 8-K report �led on January 8, 2019, Simpson Manufacturing Company announced

that its representatives would give a presentation to certain investors (See h�ps://www.simpsonmfg.com/docs/
Form-8-K-Item-7.01-FD-Disclosure-1.08.2019.pdf).
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analysis suggests that the implementation of Reg FD will decrease information production and

market e�ciency but increase market liquidity for �rms with a small number J of investors or a

high ratio c/σu of the information-acquisition cost to noise trading.

4.3 Other Implications

�e observability of information acquisition is also relevant in the contexts of social networks

and the geography of investors. For instance, Cohen, Frazzini, and Malloy (2008) and Chen et al.

(2020) �nd that institutional managers gain informational advantages through educational com-

monalities with senior corporate executives. Investment companies are required to disclose the

primarily responsible portfolio management team in a relatively timely manner,21 so the mar-

ket can e�ectively observe the company’s manager-appointment decisions and infer its potential

informational advantage through such a social network.

Likewise, public �rms must timely disclose the election of their directors through 8-K form in

a timely manner.22 Some directors are a�liated with institutional investors. Hence, to the extent

that such a board-investment-company network is valuable, the market e�ectively knows that

the institutional investor gains private information through such a board seat.

Finally, by observing institutional investors’ new location choice, the market can, again, infer

their informational advantage. �e literature �nds that institutions know their nearby stocks

well (e.g., Coval and Moskowitz, 1999, 2001; Hau, 2001; Teo, 2009). Since these institutions o�en

list their o�ces on their websites or information on new locations is covered by the local press,

the market’s inference about investors’ information-acquisition activities should be feasible.

In the above contexts, investors’ information-acquisition activities become more observable

through social networks and/or the geography of investors, which, again, is akin to a switch

from the secret to overt benchmark in Section 2 or a voluntary to mandatory disclosure se�ing

in Section 3. �e implications are also similar; that is, information production and market e�-
21See h�ps://www.sec.gov/rules/�nal/33-8458.htm for SEC’s mandate on Disclosure Regarding Portfolio Man-

agers of Registered Management Investment Companies.
22�e company must disclose the election of directors (listed in Section 5 item 5.02) through 8-K, �ling the form

within four business days; see h�ps://www.sec.gov/fast-answers/answersform8khtm.html.
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ciency decrease but market liquidity increases for �rms with a small J or a high c/σu. Our inten-

tion, however, is not to claim that �nancial institutions make appointments or location decisions

primarily with strategic considerations for competition among investors or the market maker’s

price-se�ing behavior. Instead, we want to emphasize that our analysis is helpful in understand-

ing the consequences of these decisions from the novel perspective of information-acquisition

observability.

5 Conclusion

We develop a parsimonious model that allows for di�erent degrees of observability surrounding

investors’ information-acquisition activities in �nancial markets. We �nd that increasing this ob-

servability gives rise to two strategic e�ects on information acquisition. First, the pricing e�ect

arises from interactions between investors and the market maker, either encouraging or discour-

aging information acquisition depending on the number of investors and the precision level of

their information. Second, the competition e�ect is induced by interactions amongst investors

and always strengthens investors’ information-acquisition incentives. �e interplay of these two

e�ects drives the implications that increasing information-acquisition observability has on equi-

librium market outcomes.

We apply our theory to �nancial institutions’ corporate site visits, an e�ective but o�en costly

information-acquisition strategy. Our analysis sheds light on when investors are willing to volun-

tarily disclose their otherwise secretive site visits as well as on the e�ectiveness and consequences

of mandatory disclosure. We �nd that when the competition e�ect dominates, investors are likely

to voluntarily disclose their site visits. But, when the pricing e�ect dominates, mandatory dis-

closure is e�ective in changing equilibrium information acquisition and other market outcomes.

�ese results are useful for policymakers when weighing the costs and bene�ts of mandating

the disclosure of �nancial institutions’ information-acquisition activities. Our theory can also

be applied to understand the reverberating e�ects of Reg FD and other contexts, such as social
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networks and investor geography, to which information-acquisition observability is relevant.
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Appendix A: Proofs

Proof of Lemma 1 and Proposition 1

See the main text for the majority of the proof for Lemma 1. Here, we only show that there exists

a unique equilibrium in both the secret and overt benchmarks. Let g(h) = h(1 + h)3. Since

g(0) = 0 and g(+∞) = +∞, via intermediate value theorem, there exists a positive root of

g(hs) = σ2
u/(4c

2) and g(ho) = σ2
u/(16c2). Furthermore, since g′(h) > 0 for h > 0, the root of the

respective equations must be unique.

For Proposition 1, since h = ho is the solution to g(h) = σ2
u/(16c2), h = hs is the solution to

g(h) = σ2
u/(4c

2), and σ2
u/(16c2) < σ2

u/(4c
2), we have ho < hs. Based on the discussion in the

main text, λo < λs and V ar(ṽ|p̃)−1
o < V ar(ṽ|p̃)−1

s immediately follow.

Proof of Lemma 2

�e equilibrium computation parallels Section 2, but we must take into account the interactions

among investors. In a symmetric linear equilibrium, all investors choose the same precision level

h∗, where h∗ = hs under secret information acquisition and h∗ = ho under overt information

acquisition. Let other agents’ beliefs about investor j’s signal precision be ĥj .

We �rst consider investor k’s optimal trading strategy, where k 6= j and k ∈ {1, ..., J}.

We denote investor j’s trading strategy as αj , investor k’s trading strategy as αk, all other in-

vestors’ trading strategy as α−j , and the market maker’s pricing rule as λ. Given her information-

acquisition decision hk = h∗, investor k’s optimal trading strategy is characterized as follows:

max
xk

xk

(
h∗

1 + h∗
ỹk − λ

(
xk + αj

h∗

1 + h∗
ỹk + (J − 2)α−j

h∗

1 + h∗
ỹk

))
.

Solving it yields investor k’s optimal trading strategy: xk = αkỹk, whereαk =
h∗(1−(αj+(J−2)α−j)λ)

2(1+h∗)λ
.

Imposing αk = α−j yields

α−j =
h∗(1− αjλ)

(2 + h∗J)λ
. (A1)
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Similarly, investor j’s trading problem is as follows:

max
xj

xj

(
hj

1 + hj
ỹj − λ

(
xj + (J − 1)α−j

hj
1 + hj

ỹj

))
. (A2)

Solving it yields investor j’s optimal trading strategy: xj = αj ỹj , where

αj =
hj (1− (J − 1)α−jλ)

2(1 + hj)λ
. (A3)

Combining equations (A1) and (A3) and replacing hj = ĥj , we �nd that, based on the beliefs

ĥj , the other investors’ trading strategy is given by (16) and all other agents’ conjecture about

investor j’s trading strategy is as follows:

α̂j =
(2 + h∗)ĥj(

4 + 2Jh∗ + (4 + h∗ + h∗J)ĥj

)
λ
. (A4)

According to (1), the market maker’s pricing rule is p̃ = λω̃, where

λ =
(J − 1)α−j + α̂j

((J − 1)α−j + α̂j)
2 + (J − 1)

α2
−j

h∗
+

α̂2
j

ĥj
+ σ2

u

.

Replacing α−j in (16) and α̂j in (A4) and solving for λ yields equation (15).

Next, replacing x̃j = αj ỹj into (A2) where αj is given by (A3), we insert (15) and (16) into

(A2), take expectations, and subtract the information-acquisition cost. We, thus, obtain investor

j’s expected net trading pro�t as follows:

πj(hj, ĥj;h
∗) =

hj(1 + ĥj)
2(2 + h∗)2σu

(1 + hj)(4 + 2Jh∗ + ĥj(4 + h∗ + h∗J))

×

√√√√√√√√√
4h∗(1 + h∗)(J − 1)

+ĥj(4− 3h∗2 + 4Jh∗(1 + h∗))

+ĥ2
j(4 + h∗(3 + J + Jh∗))



− c · hj. (A5)

Under secret information acquisition, replacing h∗ = hs and ĥj = hs in equation (A5) yields

πj(hj, hs;hs) =
hj(1 + hs)

2σu

(1 + hj)(2 + hs + hsJ)
√
hs(1 + hs)J

− chj. (A6)

Maximizing the net pro�t with respect to hj and imposing hj = hs yield the equilibrium infor-

mation acquisition hs, as characterized by equation (12). �e concavity of equation (A6) rules out

mixed strategies of information acquisition.
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Under overt information acquisition, replacing h∗ = ho and ĥj = hj in equation (A5) yields:

πj(hj, hj;ho) =
hj(1 + hj)(2 + ho)

2σu

(4 + 2Jho + hj(4 + ho + hoJ))

×

√√√√√√√√√
4ho(1 + ho)(J − 1)

+hj(4− 3h2
o + 4Jho(1 + ho))

+h2
j(4 + ho(3 + J + Jho))



− c · hj. (A7)

Similarly, maximizing the net pro�t with respect to hj and imposing hj = ho yield the equilibrium

information acquisition ho, as characterized by equation (13). Again, the concavity of equation

(A7) rules out mixed strategies of information acquisition.

Next, in equilibrium λ and α−j are connected to h through equations (15) and (16), respec-

tively. Se�ing hj = ho = h in equations (15) and (16) yields λ =

√
h(1+h)J

σu(2+(J+1)h)
and α−j =

σu
√

h
(1+h)J

, respectively. With the equilibrium information precision hs and ho we can derive

αs, λs, αo, and λo as speci�ed in Lemma 2.

Finally, we con�rm that the equilibrium information precision hs and ho are unique. De-

note the le�-hand-side (LHS) of equation (12) as fs(h). It’s simple to show that fs(0) = 0 and

fs(+∞) = +∞. �us, via the intermediate value theorem, there exists a positive root of equation

(12). Furthermore, since fs(h)′ > 0, the root of equation (12) must be unique. Similarly, denote

the LHS of equation (13) as fo(h). As fo(0) = 0 and fo(+∞) = +∞, via the intermediate value

theorem, there exists a positive root of equation (13). In addition, fo(h) monotonically increases

in h because

f ′o(h) =
(2 + h)(2 + h+ hJ)3 · Ω(h)(

(6J2 − J − 3)h2 + (4J2 + 10J − 8)h+ 8J − 4
)3 > 0,

where Ω(h) = 4h5(6J3 + 5J2 − 4J − 3) + h4(66J3 + 119J2 − 16J − 69) + 4h3(16J3 + 53J2 +

25J − 36) + 4h2(6J3 + 43J2 + 46J − 34) + 16h(4J2 + 7J − 4) + 16(2J − 1). �e inequality

follows because we can prove that the coe�cients of all polynomial terms regarding h in Ω(h)

are positive for J ≥ 2. For instance, we denote term h5’s coe�cient as Ωo5(J), that is, Ωo5(J) ≡

4(6J3 + 5J2 − 4J − 3). Because Ω′o5(J) = 8(9J2 + 5J − 2) > 0 for all J ≥ 2, we must have

Ωo5(J) ≥ Ωo5(2) = 44 > 0 for all J ≥ 2. Similarly, we can check all coe�cients, and f ′o(h) > 0
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immediately follows. �erefore, the real root of equation (13) is unique.

Proof of Lemma 3

Investor j’s expected pro�t is given by equation (14), where λ and α are given by equations

(15) and (16), respectively. Taking the derivative of πj(hj, ĥj;h∗) with respect to hj yields (17).

Furthermore,

∂πj
∂hj

=
(1− (J − 1)α−jλ)2

4λ(1 + hj)2
− c,

∂πj
∂λ

= −
(
1− (J − 1)2α2

−jλ
2
)
hj

4λ2(1 + hj)
< 0,

∂πj
∂α−j

= −(J − 1)(1− (J − 1)α−jλ)hj
2(1 + hj)

< 0.

Note that ∂πj
∂λ

< 0 because equation (A3) dictates that that 1− (J − 1)α−jλ > 0.

Under secret information, ∂λ
∂hj

= 0 and ∂α−j

∂hj
= 0. Next, we explore overt information acqui-

sition. Since

∂α−j
∂hj

= −
α3
−j(2 + h∗)2(2 + 3hj)

2h∗2σ2
u(2 + hj)3

< 0,

the competition e�ect is always positive, i.e., ∂πj
∂α−j

∂α−j

∂hj
> 0.

We next examine the pricing e�ect when information precision is the same across investors.

Given the other investors’ information precision h∗, we �nd that

∂λ

∂hj
= −

(2 + h∗)
((

(J − 3)h∗2 − 2(J + 3)h∗ − 8
)
hj +

(
2(3J − 4)h∗2 + 4h∗(J − 3)− 8

))
2λσ2

u (hj(h∗J + h∗ + 4) + 2h∗J + 4)3 .

(A8)

At hj = h∗, equation (A8) can be simpli�ed as the following:

∂λ

∂hj
|hj=h∗ =

2− (J − 3)h∗

2
√
h∗(h∗ + 1)J(h∗J + h∗ + 2)2σu

.

When J ≤ 3, ∂λ
∂hj
|hj=h∗ > 0, so that the pricing e�ect is negative, i.e., ∂πj

∂λ
∂λ
∂hj
|hj=h∗ < 0. When

J > 3, ∂λ
∂hj
|hj=h∗ > 0 if and only if h∗ < 2

J−3
; thus, the pricing e�ect is negative if and only if

h∗ < 2
J−3

.
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Proof of Proposition 2

We now compare the equilibrium information acquisition across overt and secret information

acquisition. First, we show that, when c → 0, ho > hs. Note that, when c → 0, ho → ∞

and hs → ∞. Equations (12) and (13) can be simpli�ed as follows: c
σu

= 1√
J(J+1)h2s+o(h2s)

and
c
σu

= (6J2−J−3)h2o+o(h2o)

2J
√
J(J+1)2h4o+o(h4o)

, respectively. It follows that

ho =
σu
c
· 6J2 − J − 3

2J
√
J(J + 1)2

+ o

(
1

c

)
,

hs =
σu
c
· 1√

J(J + 1)
+ o

(
1

c

)
,

where 6J2−J−3
2J
√
J(J+1)2

> 1√
J(J+1)

for any J ≥ 2. �erefore, when c→ 0, ho > hs.

Second, consider the case where c → ∞, which leads to ho → 0 and hs → 0. Again, equa-

tions (12) and (13) can be simpli�ed as follows: c
σu

= 1
2
√
hoJ+o(

√
hs)

and c
σu

= 8J−4+o(1)

16J
√
hoJ+o(

√
ho)

respectively. It follows that √
hoJ =

2J − 1

4J
· σu
c

+ o

(
1

c

)
, (A9)√

hsJ =
σu
c

+ o

(
1

c

)
. (A10)

Using the fact that σu
c

+ o
(

1
c

)
> 2J−1

4J
· σu
c

+ o
(

1
c

)
, we can show that hs > ho. �erefore, we

prove that when c→∞, hs > ho.

Next, consider the function ∆(c) = ho − hs. We wish to �nd out the roots of ∆(c) = 0.

Straightforward calculations suggest that ∆(c) = 0 holds if and only if ho = hs = ζ0, where ζ0

is given in Proposition 2. And this corresponds to a single solution c = ζσu, where ζ is given in

Proposition 2. Using the intermediate value theorem, we prove that when c/σu > ζ(c/σu < ζ),

hs > ho(hs < ho). �e remainder of the proof regarding the comparison of market e�ciency and

market liquidity follows immediately from discussions in the main text.
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Proof of Lemmas 4 and 5

As Lemmas 4 and 5 are closely related, we prove them together. Given the investor’s information

precision h and the market maker’s belief ĥ, we can still show that the investor’s date-0 expected

net pro�t function π(h, ĥ) is given by (8). We �rst present the following auxiliary lemma that we

need for the subsequent proof.

Lemma A1. �e following facts hold under monopoly:

(1) ∂π(h,ĥ)

∂ĥ
< 0, i.e., given any h, the investor wants the market maker’s belief the lowest possible.

(2) ∂π(h,h)
∂h
|h=ho = 0 and ∂2π(h,h)

∂h2
< 0. �at is, π(h, h) is single peaked at h = ho.

(3) ∂π(h,hs)
∂hs

|h=hs = 0 and ∂2π(h,hs)
∂h2s

< 0. �at is, π(h, hs) is single peaked at h = hs.

(4) Given that ĥ ≤ hs, π(h, ĥ) increases in h when h ≤ hs.

Proof. Parts (1)–(3) of Lemma A1 are straightforward so we skip their proofs. Part (4) holds be-

cause ∂π(h,ĥ)
∂h

= −c+ σu
2(1+h)2

√
1+ĥ

ĥ
≥ −c+ σu

2(1+hs)3/2
√
hs

= 0, where the inequality follows because
∂π(h,ĥ)
∂h

decreases in both h and ĥ, and h, ĥ ≤ hs, and the last equality follows the de�nition of

hs.

For the rest of the proof, we focus on the mandatory disclosure se�ing �rst (i.e., Lemma 5) and

then the voluntary disclosure se�ing (i.e., Lemma 4). For each se�ing, we follow these steps to

characterize the equilibrium: First, we categorize discussions into four cases based on (i) whether

h∗ ≤ h̄ or h∗ ≥ h̄ and (ii) whether h̄ ≤ hs or h̄ > hs. �e comparison of h∗ and h̄ma�ers because

it determines whether the investor conducts a site visit in equilibrium, while the comparison of h̄

and hs ma�ers to the market maker’s belief. Second, in each case, we characterize the candidate

equilibria and then examine the conditions under which such candidate equilibria can, indeed, be

sustained in equilibrium. By discussing all four cases, we can characterize all possible equilibria.
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Mandatory Disclosure (Lemma 5)

Case 1. h̄ ≤ hs and h∗ ≤ h̄. �e condition of h∗ ≤ h̄ implies that the candidate equilibrium fea-

tures no site visits. Since the equilibrium precision h∗ maximizes the investor’s pro�t across all

precision levels, it must also maximize the investor’s pro�t subject to h ≤ h̄. �at is, h∗ =

arg maxh≤h̄ π(h, ĥ), where π(h, ĥ) = hσu
2(1+h)

√
1+ĥ

ĥ
− c · h. �e Lagrangian function is

L1 =
hσu

2(1 + h)

√
1 + ĥ

ĥ
− c · h+ µ(h̄− h), (A11)

where µ ≥ 0 is the Lagrangian multiplier. Taking the derivative with respect to h and then

imposing consistent beliefs on the equilibrium path ĥ = h∗ yields

σu

2(1 + h∗)3/2
√
h∗
− (c+ µ) = 0. (A12)

�e complementary slackness conditions are µ ≥ 0, h∗ ≤ h̄, and µ(h̄− h∗) = 0.

If µ = 0, then equation (A12) yields the unique solution h∗ = hs, where hs is given by (9).

Based on the constraint h∗ ≤ h̄ ≤ hs, this equilibrium can be sustained only when h̄ = hs, which

can be combined in the following case in which µ > 0.

If µ > 0, the constraint must be binding, so the candidate equilibrium is h∗ = h̄. Given that
σu

2(1+hs)3/2
√
hs

= c, h̄ ≤ hs, and σu
2(1+h)3/2

√
h

decreases in h, we can �nd a µ ≥ 0 so that h̄ solves

equation (A12). �at is, precision h̄, indeed, solves maxh≤h̄ π(h, h̄), and the investor’s payo� is

π(h̄, h̄). To support h̄ as an equilibrium, we must ensure that the investor has no incentives to

deviate to h ≥ h̄ (i.e., site visit). If the investor deviates, then the message function reveals to the

market maker that the investor has conducted a site visit; so, we can use equation (B3) to compute

the market maker’s consistent o�-equilibrium belief as ĥ(SV ) = hs. �us, a�er deviating, the

investor makes pro�t π(hs, hs), rendering h̄ an equilibrium if and only if π(h̄, h̄) ≥ π(hs, hs). We

can show that this holds true if and only if η < h̄ ≤ hs, where η < ho and π(η, η) = π(hs, hs),

by using the fact ho < hs (see Proposition 1) and Part (2) of Lemma A1. �e discussion of Case 1

yields the following result:

Result A5.1. (1) When η < h̄ ≤ hs, there exists an equilibrium in which the investor does not

conduct a site visit and acquires information of precision h̄ and in which the market maker’s belief
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is ĥ(SV ) = hs and ĥ(NV ) = h̄. (2) When h̄ ≤ η, there does not exist an equilibrium in which the

investor does not conduct a site visit.

Case 2. h̄ ≤ hs and h∗ ≥ h̄. �e condition of h∗ ≥ h̄ implies that the investor conducts a site visit

in this candidate equilibrium. Similar to Case 1, now h∗ solves the problem maxh≥h̄ π(h, ĥ). �e

Lagrangian function is

L2 =
hσu

2(1 + h)

√
1 + ĥ

ĥ
− c · h+ µ(h− h̄), (A13)

where µ ≥ 0 is the Lagrangian multiplier. Taking the derivative with respect to h and imposing

the consistent beliefs on the equilibrium path ĥ = h∗ yields

σu

2(1 + h∗)3/2
√
h∗
− (c− µ) = 0. (A14)

�e complementary slackness conditions are µ ≥ 0, h∗ ≥ h̄, and µ(h∗ − h̄) = 0.

If µ > 0, the constraint is binding and the solution is h∗ = h̄. However, based on equation

(A14), c− µ = σu
2(1+h̄)3/2

√
h̄
≥ σu

2(1+hs)3/2
√
hs

= c, where the inequality follows h̄ ≤ hs and the last

equality follows the de�nition of hs. But, when µ > 0, c − µ < c, which is a contradiction. In

consequence, h∗ = h̄ cannot be sustained in equilibrium.

If µ = 0, then equation (A14) yields the unique solution h∗ = hs, which is the optimal

precision achieved through a site visit. �e resulting pro�t is π(hs, hs). If the investor has no

incentives to deviate to no site visits (i.e., h < h̄), hs can be supported as an equilibrium. Upon

the investor’s deviation, the message NV reveals that the investor has not conducted a visit, and

we can use equation (B3) to compute the market maker’s belief as ĥ(NV ) = h̄. �e resulting

pro�t is π(h̄, h̄). And based on Part (2) of Lemma A1, the deviation is unpro�table (i.e., π(h̄, h̄) ≤

π(hs, hs)) if and only if h̄ ≤ η, so h∗ = hs can be sustained in equilibrium. Summarizing Case 2,

we have the following result:

Result A5.2. (1) When h̄ ≤ η, there exists an equilibrium in which the investor conducts a site visit

and acquires information of precision hs and in which the market maker’s belief is ĥ(SV ) = hs

and ĥ(NV ) = h̄. (2) When η < h̄ ≤ hs, there does not exist an equilibrium in which the investor

conducts a site visit.
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Case 3. h̄ > hs and h∗ ≤ h̄. In this case, the candidate equilibrium features no site visits. So, h∗

solves the same constrained maximization problem as in (A11). If µ > 0, the constraint is bind-

ing and the solution is h∗ = h̄. However, equation (A12) shows that c + µ = σu
2
√
h̄(1+h̄)3/2

<

σu
2
√
hs(1+hs)3/2

= c, where the inequality follows h̄ > hs. A contradiction arises since µ > 0. So,

h∗ = h̄ cannot be the equilibrium.

If µ = 0, the unique solution to equation (A12) is h∗ = hs. Will the investor deviate to

h ≥ h̄ (i.e., site visits)? No. Speci�cally, upon the investor’s deviation, the market maker updates

her belief to ĥ(SV ) = h̄, which is computed from equation (B3), and the investor makes pro�t

π(h, h̄) < π(h, hs) ≤ π(hs, hs), where the two inequalities follow Parts (1) and (3) of Lemma A1

respectively.

Result A5.3. When h̄ > hs, there exists an equilibrium in which the investor does not conduct a

site visit and acquires information of precision hs and in which the market maker’s belief function

is ĥ(SV ) = h̄ and ĥ(NV ) = hs.

Case 4. h̄ > hs and h∗ ≥ h̄. In this last case, the candidate equilibrium features site visits. �e

precision level h∗ solves the same constrained maximization problem in (A13). If µ = 0, the

solution to (A14) is h∗ = hs. But this cannot be sustained in equilibrium since it contradicts

h ≥ h̄ > hs.

If µ > 0, the constraint h ≥ h̄ is binding and the solution is h∗ = h̄. However, h̄ cannot

be sustained as an equilibrium, either. Speci�cally, if the investor deviates to h ≤ h̄ (i.e., no site

visit), the market maker holds belief ĥ(NV ) = hs computed from equation (B3), and the investor

optimally acquires information of precision hs and makes pro�t π(hs, hs) > π(h̄, h̄), where the

inequality follows h̄ > hs > ho and Part (2) of Lemma A1.

Result A5.4. When h̄ > hs, there does not exist an equilibrium in which the investor conducts a

site visit.

In sum, Results A5.1 through A5.4 deliver Parts (1) and (2) of Lemma 5. Part (3) of Lemma 5

follows equations (5) and (6).
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Voluntary Disclosure (Lemma 4)

Case 1’. h̄ ≤ hs and h∗ ≤ h̄. As discussed in Case 1, the candidate equilibrium is h∗ = h̄ and the

investor is unable to disclose because she does not conduct a site visit (i.e., h ≤ h̄). Will the

investor deviate to h ≥ h̄? Yes. If the investor deviates to h ∈ [h̄, hs] and makes no disclosure,

the market maker sticks to the belief ĥ(∅) = h̄. �en, the investor’s pro�t becomes π(h, h̄) ≥

π(h̄, h̄), where the inequality follows Part (4) of Lemma A1.

Result A4.1. When h̄ ≤ hs, there does not exist an equilibrium in which the investor does not

conduct a site visit.

Case 2’. h̄ ≤ hs and h∗ ≥ h̄. As analyzed in Case 2, the candidate equilibrium is h∗ = hs and the

investor is indi�erent about disclosure. Given the belief ĥ(SV ) = ĥ(∅) = hs, Part (3) of Lemma

A1 dictates that the investor has no incentives to deviate to h ≤ h̄ (i.e., no site visit). Moreover,

we assume that, in equilibrium, the investor does not disclose since this strategy is robust against

the introduction of an arbitrarily small disclosure cost.

Result A4.2. When h̄ ≤ hs, there exists an equilibrium in which the investor conducts a site visit

and acquires information of precision hs. �e investor does not disclose: m(h) = ∅. And the market

maker’s belief is ĥ(∅) = hs (on equilibrium) and ĥ(SV ) = hs (o� equilibrium).

Case 3’. h̄ > hs and h∗ ≤ h̄. Based on Case 3, the candidate equilibrium features no site visits and

the investor acquires information of precision h∗ = hs and does not disclose. Will the investor

deviate to h ≥ h̄ (i.e., site visits)? No. First, by Part (1) of Lemma A1, even if the investor deviates,

she has no incentive to disclose since she wants to ensure that the market maker’s belief sticks to

ĥ(∅) = hs. Second, given this belief and Part (3) of Lemma A1, the investor must acquire h = hs.

Result A4.3. When h̄ > hs, there exists an equilibrium in which the investor does not conduct a

site visit and acquires information of precision hs. �e investor does not disclose: m(h) = ∅. And

the market maker’s belief is ĥ(∅) = hs (on equilibrium) and ĥ(SV ) = h̄ (o� equilibrium).
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Case 4’. h̄ > hs and h∗ ≥ h̄. Based on Case 4, the candidate equilibrium features site visits and the

investor acquires information of precision h∗ = h̄ and discloses (note that, to support this candi-

date equilibrium, the investor must disclose). �e resulting market maker’s belief is ĥ(SV ) = h̄.

However, if the investor deviates to non-disclosure, the market maker’s belief becomes ĥ(∅) = hs

according to equation (B3). Since ĥ(SV ) > ĥ(∅), by Part (1) of Lemma A1, the investor always

wants to deviate to non-disclosure.

Result A4.4. When h̄ > hs, there does not exist an equilibrium in which the investor conducts a

site visit.

In sum, Results A4.1 through A4.4 deliver Parts (1) through (3) of Lemma 4. Part (4) of Lemma

4 follows equations (5) and (6).

Proof of Proposition 3

�e proof directly follows Lemmas 4 and B1.

Proof of Proposition 4

�e e�ectiveness of the disclosure mandate directly follows Lemmas 4 and 5 and B1 and B2,

which proves Parts (1) and (2). Now, we prove Part (3). Based on Lemmas 4 and 5 and B1 and

B2, conditional on the mandate being e�ective, investors acquire information of precision hs un-

der the voluntary disclosure se�ing whereas they acquire information of precision h̄ under the

mandatory disclosure se�ing. As h̄ ≤ hs, the mandate causes investors to acquire less precise

information. Moreover, based on the discussion in Section 2.2, given precision level h, market e�-

ciency is V ar(ṽ|p̃)−1 = 2+h+hJ
2+h

, which increases in h. �us, the implication for market e�ciency

immediately follows.

Regarding implications for market liquidity, based on the discussion in Section 2.2 and given

precision level h, λ(h) =

√
h(1+h)J

σu(2+h(J+1))
, which increases in hwhen (i) J ≤ 3 or (ii) when J > 3 and

√
hJ <

√
2J
J−3

. �us, it immediately follows that the mandate improves market liquidity under
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the monopolistic se�ing (i.e., λ(h̄) < λ(hs)). We now examine the oligopolistic se�ing: When

c/σu →∞, (A9) and (A10) dictates that, for a given J ,
√
hoJ → 0 and

√
hsJ → 0, both of which

lie in the region
√
hJ <

√
2J
J−3

. Given that ho < h̄ ≤ hs, we have λ(h̄) ≤ λ(hs); that is, when

c/σu →∞, the mandate also improves market liquidity in the oligopolistic se�ing.

Finally, we examine the investors’ payo�. In the monopoly se�ing, if η < h̄ ≤ hs, π(h̄, h̄) ≥

π(hs, hs) due to Part (2) of Lemma A1. So, mandatory disclosure improves the investor’s payo�.

In the oligopolistic se�ing, when c/σu → ∞ and ho < h̄ ≤ hs, investors’ payo� improves

upon the disclosure mandate because πj(h̄, h̄; h̄) > πj(hs, hs; h̄) > πj(hs;hs;hs), where the �rst

inequality follows Part (6) of Lemma B3 and the second holds since πj(hj, hj;h∗) decreases in h∗:
∂πj(hj ,hj ;h∗)

∂h∗
= −hj(hj+1)(hj+2)(h∗+2)(J−1)σu

2((hj+2)h∗J+hj(h∗+4)+4)2
Ψ3 < 0, where

Ψ3 =

 h2
j

(
h∗2(7J + 3) + h∗(6J + 26) + 24

)
+hj

(
h∗2(28J − 6) + 8h∗(3J + 5) + 40

)
+ 4

(
h∗2(7J − 4) + h∗(6J + 2) + 4

)


 h2
j

(
h∗2J + h∗(J + 3) + 4

)
+ hj

(
h∗2(4J − 3) + 4h∗J + 4

)
+4h∗(h∗ + 1)(J − 1)

3/2
> 0.

Appendix B: Additional Materials to Section 3

B1. Equilibrium De�nitions in Site Visits

In our application of site visits, the messages take a binary form and we must explicitly deal with

o�-equilibrium beliefs. We use the monopolistic se�ing with mandatory disclosure to illustrate

this issue and how we address it. Suppose that the equilibrium features no site visits (i.e., h∗ ≤ h̄).

In equilibrium, the market maker observes message m(h∗) = NV , where m(·) is the message

function that maps each precision level h to one message value, SV or NV (under mandatory

disclosure, m(h) = NV if h ≤ h̄ and m(h) = SV if h ≥ h̄). Since NV is on the equilibrium

path, consistency implies that ĥ(NV ) = h∗. Next, we must specify ĥ(SV ), which is useful

in computing the investor’s precision-deviation incentives on date 0. However, message SV is

o�-equilibrium and, so, we cannot apply Bayes rule. �erefore, we propose the following o�-
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equilibrium belief ĥ characterized by the �xed-point problem:

ĥ = arg max
h≥h̄

π(h, ĥ), (B1)

where π(h, ĥ) is the monopolistic investor’s pro�t function given by equation (8). �is o�-

equilibrium belief is de�ned in the sense of subgame perfection. Intuitively, when acquiring

information, the investor may �rst decide whether to conduct a site visit (i.e., whether h ≥ h̄

or h ≤ h̄ ) and then decide on the speci�c information acquisition details in each regime (i.e.,

the speci�c values of h). Facing m = SV , the market maker infers that the investor must have

conducted a site visit (recall that the investor cannot misreport). Equation (B1) then constitutes

an equilibrium in the subgame starting from that the investor has decided to conduct a site visit

and thus can only choose h ≥ h̄: (i) the investor’s precision choice maximizes her expected

pro�t given the market maker’s belief; and (ii) the market maker’s belief is consistent with the

investor’s optimal precision choice.

We now follow the logic of equation (B1) to de�ne o�-equilibrium beliefs. We �rst introduce

some useful notations. Recall that, under the site-visit application and combining voluntary and

mandatory disclosures, messages can only take three possible values: SV , NV , and ∅. �ese

messages constrain the possibilities of hj . Let us introduce the following set function B(mj) to

represent these constraints:

B (mj) =


[h̄,∞), if mj = SV,

[0, h̄], if mj = NV,

[0,∞), if mj = ∅.

(B2)

Equipped with the set function B(·), we can extend equation (B1) and de�ne o�-equilibrium

beliefs ĥj(mj) as follows:

ĥj (mj) = arg max
hj∈B(mj)

πj(hj, ĥj(mj);h
∗), (B3)

where πj(hj, ĥj;h∗) is equation (14) which replaces λ and α−j with expressions (15) and (16),

respectively. Note that equation (B3) is also satis�ed in the message on the equilibrium path
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because the on-equilibrium consistency is a stronger notion.23 We directly incorporate the belief

speci�cation (B3) in the following equilibrium de�nition.

De�nition B1 (Equilibrium with the voluntary disclosure of site visits). An equilibrium in an

economy with the voluntary disclosure of site visits consists of investors’ information precision lev-

els
{
h∗j
}J
j=1

, investor j’s message function mj(hj) : [0,+∞) → {∅, SV }, ∀j, other agents’ be-

liefs about investor j’s precision, ĥj(mj) : {∅, SV } → [0,∞), ∀j, investors’ trading strategies

{αj (m1, ...,mJ) · ỹj}Jj=1, and the market maker’s pricing rule λ (m1, ...,mJ) · ω̃, such that:

(1) On date 0:

(1.1) Precision levels
{
h∗j
}J
j=1

form a Nash equilibrium, as in Part (1) of De�nition 1. �at is,

h∗j = arg maxhj πj

(
hj, ĥj (mj (hj)) ; {h∗k}k 6=j

)
, ∀j.

(1.2) Given acquired precision hj , if hj < h̄, then the investor reports mj (hj) = ∅; if hj ≥ h̄,

then the investor’s reported precision mj (hj) ∈ {∅, SV } maximizes her expected pro�ts

evaluated at the date-1 equilibrium, that is,mj (hj) = arg maxmj∈{∅,SV } πj

(
hj, ĥj (mj) ; {h∗k}k 6=j

)
.

(2) On date 1, investors’ trading strategies and the market maker’s pricing rule form a trading equi-

librium that is characterized by Part (2) of De�nition 1, and agents use the belief function ĥj(mj)

to update their beliefs ĥj about investor j’s information precision.

(3) �e belief functions satisfy the following consistency properties:

(3.1) On the equilibrium path: ĥj
(
mj

(
h∗j
))

= h∗j , ∀j.

(3.2) O� the equilibrium path: ĥj (mj) is given by equation (B3) formj 6= mj

(
h∗j
)
, ∀j.

Parts (1.1) and (2) of De�nition B1 correspond respectively to Parts (1) and (2) of De�nition

1, the equilibrium de�nition with exogenously given message functions. Part (1.2) of De�nition
23Formally, on the equilibrium path, equation (B3) is equivalent to πj(h∗, h∗;h∗) ≥ πj(hj , h

∗;h∗) for all hj ∈
B (mj(h

∗)). �e optimality of equilibrium precision implies that πj(h∗, h∗;h∗) ≥ πj(hj , ĥj(mj(hj));h
∗) for all

hj ≥ 0. �e la�er condition is stronger because the optimal precision choice has considered all possible deviations
of hj without constraining it in B(mj(h

∗)) (i.e., “hj ≥ 0” versus “hj ∈ B (mj(h
∗))”). In addition, under voluntary

disclosure, the investor optimally chooses messages to a�ect other agents’ beliefs and further improve her expected
pro�ts (i.e., πj(hj , ĥj(mj(hj));h

∗) ≥ πj(hj , h∗;h∗)).
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B1 describes how investors optimally report their information-precision levels, which, in turn,

endogenizes the message functions. Part (3) speci�es beliefs both on and o� the equilibrium path.

We can de�ne an equilibrium with mandatory disclosure of site visits that is similar to De�nition

B1; in this case, however, the message function is exogenously given by mj(hj) = NV if hj ≤ h̄

and mj(hj) = SV if hj ≥ h̄ and, thus, Part (1.2) of De�nition B1 becomes irrelevant.

B2. Formal Results in the Oligopolistic Settings

Lemma B1 (Voluntary disclosure – Oligopolistic investors). In the oligopolistic-investor se�ing

with the voluntary disclosure of site visits, the following holds:

(1) For su�ciently high c/σu, there exists a unique symmetric equilibrium in which (i) investors

acquire information of precision hs, where hs is the unique solution to equation (12), (ii) investors

conceal their information precision (i.e.,mj(hj) = ∅), (iii) the other agents’ beliefs about investor

j’s information precision is ĥj(∅) = hs (on equilibrium), ĥj(SV ) = hs (o� equilibrium) when

hs > h̄, and ĥj(SV ) = h̄ (o� equilibrium) when hs < h̄, and (iv) the market maker’s pricing

rule is p̃ = λω̃ with λ given by (15) and investors’ trading rule is x̃j = αỹj with α given by (16).

(2) For su�ciently low c/σu:

(2.1) If h̄ ≤ hs or h̄ → ∞, then there exists a unique symmetric equilibrium in which (i)

investors acquire information of precision hs, (ii) investors conceal their information pre-

cision (i.e., mj(hj) = ∅), (iii) the other agents’ beliefs about investor j’s information

precision is ĥj(∅) = hs (on equilibrium), ĥj(SV ) = hs (o� equilibrium) when hs > h̄,

and ĥj(SV ) = h̄ (o� equilibrium) when h̄→∞, and (iv) the market maker’s pricing rule

is p̃ = λω̃ with λ given by (15) and investors’ trading rule is x̃j = αỹj with α given by

(16).

(2.2) If hs < h̄ ≤ ho, where ho is the unique solution to equation (13), then there exists a unique

symmetric equilibrium in which (i) investors conduct site visits to acquire information of

precision h̄, (ii) investors disclose their conducted site visits (i.e., mj(hj) = SV if hj ≥ h̄
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and mj(hj) = ∅ if hj < h̄), (iii) the other agents’ beliefs about investor j’s information

precision is ĥj(SV ) = h̄ (on equilibrium) and ĥj(∅) < hs (o� equilibrium), and (iv) the

market maker’s pricing rule is p̃ = λω̃ with λ given by (15) and investors’ trading rule is

x̃j = αỹj with α given by (16).

Lemma B2 (Mandatory disclosure – Oligopolistic investors). In the oligopolistic-investor se�ing

with the mandatory disclosure of site visits, the following holds:

(1) When c/σu is su�ciently high,

(1.1) If h̄ → 0, there exists a unique symmetric equilibrium in which (i) investors conduct site

visits and acquire information of precision hs, (ii) the belief function is ĥj(SV ) = hs and

ĥj(NV ) = h̄, and (iii) the market maker’s pricing rule is p̃ = λω̃ with λ given by (15) and

investors’ trading rule is x̃j = αỹj with α given by (16).

(1.2) If ho ≤ h̄ ≤ hs, there exists a unique symmetric equilibrium in which (i) investors do

not conduct site visits and acquire information of precision h̄, (ii) the belief function is

ĥj(NV ) = h̄ and ĥj(SV ) ≥ h̄, and (iii) the market maker’s pricing rule is p̃ = λω̃ with

λ given by (15) and investors’ trading rule is x̃j = αỹj with α given by (16).

(1.3) If h̄ > hs, there exists a unique symmetric equilibrium in which (i) investors do not conduct

site visits and acquire information of precision hs, (ii) the belief function is ĥj(NV ) = hs

and ĥj(SV ) = h̄, and (iii) the market maker’s pricing rule is p̃ = λω̃ with λ given by (15)

and investors’ trading rule is x̃j = αỹj with α given by (16).

(2) When c/σu is su�ciently low,

(2.1) If h̄ ≤ hs, there exists a unique symmetric equilibrium in which (i) investors conduct site

visits and acquire information of precision hs, (ii) the belief function is ĥj(SV ) = hs and

ĥj(NV ) = h̄, and (iii) the market maker’s pricing rule is p̃ = λω̃ with λ given by (15) and

investors’ trading rule is x̃j = αỹj with α given by (16).

56

Electronic copy available at: https://ssrn.com/abstract=3579214



(2.2) If hs < h̄ ≤ ho, there exists a unique symmetric equilibrium in which (i) investors conduct

site visits and acquire information of precision h̄, (ii) the belief function is ĥj(SV ) = h̄

and ĥj(NV ) ≤ h̄, and (iii) the market maker’s pricing rule is p̃ = λω̃ with λ given by (15)

and investors’ trading rule is x̃j = αỹj with α given by (16).

(2.3) If h̄→∞, there exists a unique symmetric equilibrium inwhich (i) investors do not conduct

site visits and acquire information of precision hs, (ii) the belief function is ĥj(NV ) = hs

and ĥj(SV ) = h̄, and (iii) the market maker’s pricing rule is p̃ = λω̃ with λ given by (15)

and investors’ trading rule is x̃j = αỹj with α given by (16).

Proof of Lemmas B1 and B2

Following the same derivation in the proof of Lemma 2, we can compute that, given her informa-

tion precision hj , other agents’ beliefs ĥj about her information precision, and other investors’

information precision h−j = h∗, investor j’s date-0 expected net trading pro�t πj(hj, ĥj;h∗) is

given by (A5). We follow the same procedures as we followed in the proofs of Lemmas 4 and 5

and �rst present an auxiliary lemma that helps the subsequent proof.

Lemma B3. �e following facts hold under oligopoly:

(1) limc/σu→∞
∂πj(hj ,ĥj ;h∗)

∂ĥj
< 0. �at is, when c/σu →∞, regardless of hj and h∗, investor j wants

other agents’ beliefs about her information precision to be the lowest possible.

(2) limc/σu→0
∂πj(hj ,ĥj ;h∗)

∂ĥj
> 0. �at is, when c/σu → 0, regardless of hj and h∗, investor j wants

the other agents’ beliefs about her information precision to be the highest possible.

(3) ∂πj(hj ,hj ;ho)

∂hj
|hj=ho = 0 and ∂2πj(hj ,hj ;ho)

∂h2j
< 0. �at is, πj(hj, hj;ho) is single peaked at hj = ho.

(4) ∂πj(hj ,hs;hs)

∂hj
|hj=hs = 0 and ∂2πj(hj ,hs;hs)

∂h2j
< 0. �at is, πj(hj, hs;hs) is single peaked at hj = hs.

(5) Given that h∗ ≤ hs, πj(hj, h∗;h∗) increases in hj when hj ≤ hs.

(6) Given that h∗ ≥ ho, πj(hj, hj;h∗) decreases in hj when hj > h∗.

57

Electronic copy available at: https://ssrn.com/abstract=3579214



(7) Given that h∗ ≤ ho, πj(hj, hj;h∗) increases in hj when hj < h∗.

(8) Given that c/σu →∞ and h∗ ≥ ho, πj(hj, hj;h∗) decreases in hj when hj ≥ ho.

(9) Given that c/σu → 0 and h∗ ≤ ho, πj(hj, hj;h∗) increases in hj when hj ≤ ho.

Proof. Parts (3) and (4) are straightforward and we skip their proofs here. For Parts (1) and (2),

taking derivative of πj(hj, ĥj;h∗) as given by (A5) with respect to ĥj , and imposing h∗ → 0

we obtain that limh∗→0
∂πj(hj ,ĥj ;h∗)

∂ĥj
= − hj(1+ĥj)σu

4(1+hj)(ĥj(1+ĥj))3/2
< 0. Furthermore, based on equation

(A5), it is straightforward that regardless of other agents’ belief ĥj and other investors’ infor-

mation precision h−j , as c/σu → ∞, investor j’s optimal information acquisition hj → 0, so

in equilibrium h∗ → 0. �at is, limc/σu→∞ h
∗ = 0. Taken together, limc/σu→∞

∂πj(hj ,ĥj ;h∗)

∂ĥj
< 0.

Similarly, taking derivative of πj(hj, ĥj;h∗) with respect to ĥj and imposing h∗ →∞ yields the

following:

lim
h∗→∞

∂πj(hj, ĥj;h
∗)

∂ĥj
=

hj(1 + ĥj)σu ·Ψ1(ĥj)

2(1 + hj)(ĥj + ĥjJ + 2J)2
(
ĥ2
jJ + ĥj(4J − 3) + 4(J − 1)

)3/2
> 0.

�e positive sign holds because Ψ1(ĥj) = ĥ2
j(4J

2 − 3J − 3) + ĥj(16J2 − 21J + 1) + (16J2 −

26J+8) > 0,where the inequality follows because the discriminant (16J2−21J+1)2−4(4J2−

3J − 3)(16J2− 26J + 8) < 0 and when J ≥ 2, 4J2− 3J − 3 > 0. �at is, Ψ1(ĥj) opens upward

and does not interact with the x-axis. Coupled with the fact that limc/σu→0 h
∗ = ∞, we obtain

that limc/σu→0
∂πj(hj ,ĥj ;h∗)

∂ĥj
> 0.

Part (5) holds because ∂πj(hj ,h
∗;h∗)

∂hj
= −c+ σu(1+h∗)2

(1+hj)2
√
h∗(1+h∗)J(2+h∗+h∗J)

≥ −c+ σu

(2+hs+hsJ)
√
hs(1+hs)J

=

0, where the inequality holds because ∂πj(hj ,h
∗;h∗)

∂hj
decreases in both hj and h∗ and hj, h∗ ≤ hs,

and the last equality follows from the de�nition of hs.

Part (6) holds because ∂πj(hj ,hj ;h∗)

∂hj
<

∂πj(hj ,hj ;h∗)

∂hj
|hj=h∗ ≤ ∂πj(hj ,hj ;ho)

∂hj
|hj=ho = 0, where the

�rst inequality follows because ∂2πj(hj ,hj ;h∗)

∂h2j
< 0 and hj > h∗, the second inequality follows be-

cause ∂
∂h∗

(
∂πj(hj ,hj ;h∗)

∂hj
|hj=h∗

)
< 0 and h∗ ≥ ho, and the last equality follows from the de�nition

of ho. Similarly, Part (7) follows because ∂πj(hj ,hj ;h∗)

∂hj
>

∂πj(hj ,hj ;h∗)

∂hj
|hj=h∗ ≥ ∂πj(hj ,hj ;ho)

∂hj
|hj=ho = 0

and hj < h∗ ≤ ho.
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Part (8) holds because ∂πj(hj ,hj ;h∗)

∂hj
≤ ∂πj(hj ,hj ;ho)

∂hj
≤ ∂πj(hj ,hj ;ho)

∂hj
|hj=ho = 0, where the second

inequality follows because ∂2πj(hj ,hj ;ho)

∂h2j
< 0 and hj ≥ ho. �e �rst inequality follows because

h∗ ≥ ho and when c/σu →∞, ∂
∂h∗

(
∂πj(hj ,hj ;h∗)

∂hj

)
< 0. Speci�cally,

∂

∂h∗

(
∂πj(hj, hj;h

∗)

∂hj

)
=

(h∗ + 2)σu ×Ψ2(hj, h
∗)

4 (hj (h∗(J + 1) + 4) + 2h∗J + 4) 3

×


h2
j (h∗ (h∗J + J + 3) + 4)

+hj (h∗2(4J − 3) + 4h∗J + 4)

+4h∗ (h∗ + 1) (J − 1)

 5/2



, (B4)

where Ψ2(hj, h
∗) is a function of hj and h∗. When c/σu → ∞ so that h∗ → 0 and hj → 0,

∂
∂h∗

(
∂πj(hj ,hj ;h∗)

∂hj

)
→ σu×512(J−1)(hj−2(J−1)h∗)

4096(hj+(J−1)hs)
< − (h∗+2)σu×512(J−1)(2J−3)h∗

8192(hj+(J−1)hs)
< 0, where the �rst

inequality follows because hj < h∗. Similarly, Part (9) follows because ∂πj(hj ,hj ;h∗)

∂hj
≥ ∂πj(hj ,hj ;ho)

∂hj

≥ ∂πj(hj ,hj ;ho)

∂hj
|hj=ho = 0,where the second inequality follows because ∂2πj(hj ,hj ;h∗)

∂h2j
< 0 and hj ≤

ho. �e �rst inequality follows because h∗ ≤ ho and when c/σu → 0, ∂
∂h∗

(
∂πj(hj ,hj ;h∗)

∂hj

)
< 0;

speci�cally, ∂
∂h∗

(
∂πj(hj ,hj ;h∗)

∂hj

)
is given by (B4) and when c/σu → 0 so that h∗ →∞ and hj →∞,

we have ∂
∂h∗

(
∂πj(hj ,hj ;h∗)

∂hj

)
→ −σu(27+33J−37J2−65J3+42J4)

4J5/2(J+1)3h2jh
∗2 < 0.

Scenario 1: Su�ciently High c/σu

Mandatory Disclosure (Part (1) of Lemma B2)

Case A. h̄ ≤ hs and h∗ ≤ h̄. �e condition h∗ ≤ h̄ suggests that the candidate symmetric equi-

librium involves no site visits. Given h−j = h∗, since hj = h∗ maximizes investor j’s pro�t

across all precision levels, it must also maximize her pro�t subject to hj ≤ h̄. �at is, h∗ =

arg maxhj≤h̄ πj(hj, ĥj;h
∗), where πj(hj, ĥj;h∗) is given by equation (A5). �e Lagrangian func-

tion is

L3 = πj(hj, ĥj;h
∗) + µ(h̄− hj), (B5)
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where µ ≥ 0 is the Lagrangian multiplier. Taking the derivative with respect to hj and imposing

symmetric equilibrium and consistent beliefs (hj = ĥj = h∗) yield the following:

σu√
h∗(1 + h∗)J(2 + h∗ + h∗J)

= c+ µ. (B6)

�e complementary slackness conditions are µ ≥ 0, h∗ ≤ h̄, and µ(h̄− h∗) = 0.

If µ = 0, the only solution to (B6) is h∗ = hs. Given the constraint hj ≤ h̄ ≤ hs, this

equilibrium can be sustained only when h̄ = hs, which can be combined in the following case of

µ > 0.

If µ > 0, the constraint must be binding and, thus, h∗ = h̄. Given that σu√
hs(1+hs)J(2+hs+hsJ)

=

c, h̄ ≤ hs and σu√
h(1+h)J(2+h+hJ)

decreases in h, we can always �nd a µ ≥ 0, such that h̄ solves

equation (B6). In the candidate equilibrium, investor j makes pro�t πj(h̄, h̄; h̄). Will investor j

deviate to hj ≥ h̄ (i.e., site visits)? When hj ≥ h̄, other agents update their beliefs to ĥj(SV ) ≥ h̄

according to equation (B3). �us, the candidate equilibrium h∗ = h̄ can be sustained when

πj(h̄, h̄; h̄) ≥ πj(ĥj(SV ), ĥj(SV ); h̄). Although it is di�cult to analytically characterize when

this inequality holds, we can prove the following statements: (i) When ho ≤ h̄ ≤ hs, h̄ is an

equilibrium due to Part (6) of Lemma B3; and (ii) when h̄ → 0, h̄ cannot be sustained because

πj(h̄, h̄; h̄)→ 0 and the deviation must yield positive pro�t for investor j.

Result B2.1. (1) When ho ≤ h̄ ≤ hs, there exists a symmetric equilibrium in which investors do not

conduct site visits and acquire information of precision h̄ and in which the belief is ĥ(NV ) = h̄ (on

equilibrium) and ĥ(SV ) ≥ h̄ (o� equilibrium). (2) When h̄ → 0, there does not exist a symmetric

equilibrium in which investors do not conduct site visits.

Case B. h̄ ≤ hs and h∗ ≥ h̄. �e condition h∗ ≥ h̄ means that investors conduct site visits. Given

h−j = h∗, as hj = h∗ maximizes investor j’s pro�t across all precision levels, it must also max-

imize her pro�t subject to hj ≥ h̄. �at is, h∗ = arg maxhj≥h̄ πj(hj, ĥj;h
∗), where πj(hj, ĥj;h∗)

is given by equation (A5). �e Lagrangian function is

L4 = πj(hj, ĥj;h
∗) + µ(hj − h̄), (B7)
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where µ ≥ 0 is the Lagrangian multiplier. Taking the derivative with respect to hj and imposing

symmetric equilibrium and consistent belief (hj = ĥj = h∗) yield the following:

σu√
h∗(1 + h∗)J(2 + h∗ + h∗J)

= c− µ. (B8)

�e complementary slackness conditions are µ ≥ 0, h∗ ≤ h̄, and µ(h∗ − h̄) = 0.

If µ > 0, the constraint is binding: h∗ = h̄. However, equation (B8) suggests that c − µ =

σu√
h̄(1+h̄)J(2+h̄+h̄J)

≥ σu√
hs(1+hs)J(2+hs+hsJ)

= c, which holds only when µ = 0, contradicting that

µ > 0. So, h̄ cannot be a symmetric equilibrium.

If µ = 0, then the only solution to equation (B8) is h∗ = hs and the resulting pro�t is

πj(hs, hs;hs). Will investor j deviate to hj ≤ h̄ (i.e., no site visits)? If investor j deviates, equation

(B3) dictates that other agents revise their beliefs to ĥj(NV ) = h̄. �us, h∗ = hs can be sustained

when πj(hs, hs;hs) ≥ πj(ĥj(NV ), ĥj(NV );hs) = πj(h̄, h̄;hs). As in Case A, we cannot pin

down the range of h̄ in general. However, we can show the following: (i) When ho ≤ h̄ ≤ hs, by

the fact that hs > ho (see Proposition 2) and Part (8) of Lemma B3, πj(h̄, h̄;hs) ≥ πj(hs, hs;hs),

so hs cannot be sustained in equilibrium; and (ii) when h̄→ 0, by deviating to hj < h̄ investor j

makes zero pro�t whereas πj(hs, hs;hs) > 0, so hs can be sustained in equilibrium.

Result B2.2. (1) When ho ≤ h̄ ≤ hs, there does not exist a symmetric equilibrium in which

investors conduct site visits. (2)When h̄→ 0, there exists a symmetric equilibrium in which investors

conduct site visits and acquire information of precision hs and in which the belief is ĥ(SV ) = hs

(on equilibrium) and ĥ(NV ) = h̄ (o� equilibrium).

Case C. h̄ > hs and h∗ ≤ h̄. In this case, h∗ solves the same constrained maximization problem

as in (B6). If µ > 0, the constraint is binding and the solution is h∗ = h̄. However, equation (B6)

suggests that c+µ = σu√
J(h̄)(1+h̄)(2+h̄+J(h̄))

< σu√
Jhs(1+hs)(2+hs+hsJ)

= c, contradicting that µ > 0.

�us, h̄ cannot be sustained in equilibrium.

If µ = 0, the unique solution to (B6) is h∗ = hs. Will investor j deviate to hj ≥ h̄ (i.e., site

visits)? Upon deviation, equation (B3) dictates that other agents revise beliefs to ĥj(SV ) = h̄. So,

a�er deviation, investor j makes pro�ts πj(h̄, h̄;hs) < πj(h̄, hs;hs) < πj(hs, hs;hs), where the
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two inequalities follow Parts (1) and (4) of Lemma B3, respectively. So, hs can be sustained as a

symmetric equilibrium.

Result B2.3. When h̄ > hs, there exists a symmetric equilibrium in which investors do not con-

duct site visits and acquire information of precision hs and in which the belief is ĥ(NV ) = hs (on

equilibrium) and ĥ(SV ) = h̄ (o� equilibrium).

Case D. h̄ > hs and h∗ ≥ h̄. In this case, h∗ solves the same problem as that in (B8). If µ = 0, the

unique solution is h∗ = hs, which contradicts that hj ≥ h̄ > hs, so it cannot be sustained.

If µ > 0, the unique solution to (B8) is h∗ = h̄. Will investor j deviate to hj ≤ h̄ (i.e., no

site visits)? Yes. By deviating to ho < hj < h̄, other agents revise their beliefs to ĥj(NV ) ≤ h̄

according to equation (B3), and investor j makes pro�ts πj(ĥj(NV ), ĥj(NV ); h̄) ≥ π(h̄, h̄; h̄),

where the inequality follows Part (8) of Lemma B3.

Result B2.4. When h̄ > hs, there does not exist a symmetric equilibrium in which investors conduct

site visits.

In sum, Results B2.1 through B2.2 deliver Parts (1.1) and (1.2) of Lemma B2, and Results B2.3

through B2.4 deliver Part (1.3) of Lemma B2.

Voluntary Disclosure (Part (1) of Lemma B1)

Case A’. h̄ ≤ hs and h∗ ≤ h̄. As discussed in Case A, the candidate equilibrium is h∗ = h̄ (i.e.,

no site visits), and, in equilibrium, investors are unable to make disclosure since they are not

conducting site visits. Will investor j deviate to hj ≥ h̄ (i.e., site visits)? Yes. If the investor

deviates to hj ∈ (h̄, hs] and remains silent, other agents stick to the belief ĥ(∅) = h̄ and she

makes pro�t πj(hj, h̄; h̄) > πj(h̄, h̄; h̄), where the inequality follows Part (5) of Lemma B3. So, h̄

cannot be sustained as a symmetric equilibrium.

Result B1.1. When h̄ ≤ hs, there does not exist a symmetric equilibrium in which investors do not

conduct site visits.
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Case B’. h̄ ≤ hs and h∗ ≥ h̄. As discussed in Case B, the candidate equilibrium is h∗ = hs and

investors are indi�erent about disclosure. Given the belief ĥ(SV ) = ĥ(∅) = hs, the candidate

equilibrium can always be supported (i.e., πj(hs, hs;hs) ≥ πj(hj, hs;hs)) by Part (4) of Lemma

B3. Again, we assume that investors do not disclose since non-disclosure is robust against the

introduction of an arbitrarily small disclosure cost.

Result B1.2. When h̄ ≤ hs, there exists a symmetric equilibrium in which investors conduct site

visits and acquire information of precision hs. �e investors do not disclose: mj(hj) = ∅. And

other agents’ beliefs about investor j’s information precision is ĥj(∅) = hs (on equilibrium) and

ĥj(SV ) = hs (o� equilibrium).

Case C’. h̄ > hs and h∗ < h̄. As discussed in Case C, the candidate equilibrium is h∗ = hs (i.e., no

site visits) and investors are unable to disclose. Will investor j deviate to hj ≥ h̄ and disclose?

(Note that if the deviant investor remains silent, other agents’ belief about her information pre-

cision is hs and by Part (4) of Lemma B3 the deviation is not more pro�table). �e answer is

no. A�er deviation, according to equation (B3), other agents revise their beliefs to ĥj(SV ) = h̄.

And investor j’s resulting pro�t is πj(h̄, h̄;hs) < πj(h̄, hs;hs) ≤ πj(hs, hs;hs), where the �rst

inequality follows h̄ > hs and Part (1) of Lemma B3 and the second follows Part (4) of Lemma

B3. �us, hs can always be sustained.

Result B1.3. When h̄ > hs, there exists a symmetric equilibrium in which investors do not conduct

site visits and acquire information of precision hs. �e investors do not disclose: mj(hj) = ∅. And

other agents’ beliefs about investor j’s information precision is ĥj(∅) = hs (on equilibrium) and

ĥj(SV ) = h̄ (o� equilibrium).

Case D’. h̄ > hs and h∗ ≥ h̄. As discussed in Case D, the only candidate symmetric equilibrium

is h∗ = h̄ (i.e., site visits). Per Part (1) of Lemma B3, investor j always wants to keep silent since

ĥj(∅) = hs < h̄ ≤ ĥj(SV ). However, given ĥj = hs, the optimal precision level chosen by

investors is hs (no site visits). �us, investors always want to deviate from h̄ (i.e., site visits) to

hs (i.e., no site visits), which implies that h̄ cannot be sustained as a symmetric equilibrium.
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Result B1.4. When h̄ > hs, there does not exist a symmetric equilibrium in which investors conduct

site visits.

In sum, Results B1.1 through B1.4 deliver Part (1) of Lemma B1.

Scenario 2: Su�ciently Low c/σu

Mandatory Disclosure (Part (2) of Lemma B2)

Case I. h̄ ≤ hs and h∗ ≤ h̄. As discussed in Case A, the candidate symmetric equilibrium is h∗ =

h̄ (i.e., no visits) and, in equilibrium, investor j makes pro�t πj(h̄, h̄; h̄). However, investor j

always has incentives to deviate to hj ≥ h̄ (i.e., site visit), and mandatory disclosure reveals the

visit (mj = SV ). For instance, by deviating to hj ∈ [h̄, ho], other agents revise their beliefs to

ĥj(SV ), which can be computed using equation (B3), and investor j’s pro�t from deviation is

πj(ĥj(SV ), ĥj(SV ); h̄) ≥ πj(h̄, h̄; h̄), where the inequality follows from ĥj(SV ) ≥ h̄ and Part

(9) of Lemma B3. So, h̄ cannot be sustained as a symmetric equilibrium.

Result B2.5. When h̄ ≤ hs, there does not exist a symmetric equilibrium in which investors do not

conduct site visits.

Case II. h̄ ≤ hs and h∗ ≥ h̄. As discussed in Case B, the candidate symmetric equilibrium is h∗ =

hs (i.e., site visits). Will investor j deviate to hj ≤ h̄ (i.e., no site visits)? No. A�er deviation, other

agents revise their beliefs to ĥj(NV ) = h̄, as computed by equation (B3). �us, investor j’s pro�t

from deviation is πj(h̄, h̄;hs) ≤ πj(hs, hs;hs), where the inequality follows the fact hs < ho (see

Proposition 2) and Part (7) of Lemma B3. So, hs can be sustained as a symmetric equilibrium.

Result B2.6. When h̄ ≤ hs, there exists a symmetric equilibrium in which investors conduct site vis-

its and acquire information of precision hs and in which the belief is ĥj(SV ) = hs (on equilibrium)

and ĥj(NV ) = h̄ (o� equilibrium).

Case III. h̄ > hs and h∗ ≤ h̄. As discussed in Case C, the candidate symmetric equilibrium is h∗ =

hs (i.e., no visits). Will investor j deviate to hj ≥ h̄ (i.e., site visits)? A�er deviating, based on
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equation (B3), other agents revise beliefs to ĥj(SV ) = h̄ and, hence, investor j makes pro�t

πj(h̄, h̄;hs). To support the equilibrium, we need πj(hs, hs;hs) ≥ πj(h̄, h̄;hs). It is di�cult to

analytically characterize when this inequality holds, but we can show the following: (i) When

hs < h̄ ≤ ho, πj(h̄, h̄;hs) > πj(hs, hs;hs) per Part (7) of Lemma B3, so hs cannot be sustained in

equilibrium; and, (ii) When h̄ → ∞, hs can be sustained in equilibrium; otherwise if investor j

deviates to hj = h̄, she only makes negative pro�ts: limh̄→∞ πj(h̄, h̄;hs) < 0.

Result B2.7. (1)When hs < h̄ ≤ ho, there does not exist a symmetric equilibrium inwhich investors

conduct site visits. (2) When h̄→∞, there exists a symmetric equilibrium in which investors do not

conduct site visits and acquire information of precision hs and in which the belief is ĥj(NV ) = hs

(on equilibrium) and ĥj(SV ) = h̄ (o� equilibrium).

Case IV. h̄ > hs and h∗ ≥ h̄. As discussed in Case D, the candidate symmetric equilibrium is h∗ =

h̄ (i.e., site visits). Will investor j deviate to hj ≤ h̄ (i.e., no site visits)? A�er deviation, other

agents revise their beliefs to ĥj(NV ) ≤ h̄ based on equation (B3). And the candidate equilibrium

can be sustained when πj(h̄, h̄; h̄) ≥ πj(ĥj(NV ), ĥj(NV ); h̄). As in Case III, we can show the

following: (i) When hs < h̄ ≤ ho, h̄ can be sustained as an equilibrium due to Part (9) of Lemma

B3; and (ii) when h̄→∞, πj(h̄, h̄; h̄) < 0 so h̄ cannot be sustained as a symmetric equilibrium.

Result B2.8. (1) When hs < h̄ ≤ ho, there exists a symmetric equilibrium in which investors con-

duct site visits and investors acquire information of precision h̄ and in which the belief is ĥj(SV ) = h̄

(on equilibrium) and ĥj(NV ) ≤ h̄ (o� equilibrium). (2) When h̄→∞, there does not exist a sym-

metric equilibrium in which investors conduct site visits.

In sum, Results B2.5 and B2.6 deliver Part (2.1) of Lemma B2 and Results B2.7 and B2.8 deliver

Parts (2.2) and (2.3) of Lemma B2.

Voluntary Disclosure (Part (2) of Lemma B1)

Case I’. h̄ ≤ hs and h∗ ≤ h̄. As discussed in Case I, the candidate symmetric equilibrium is h∗ = h̄

(i.e., no visits) and investors are unable to disclose. In this candidate equilibrium, investors’ pro�t
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is πj(h̄, h̄; h̄). Will investor j deviate to hj ≥ h̄ (i.e., site visits)? If the investor remains silent,

other agents stick to the belief ĥj(∅) = h̄. So, by Part (5) of Lemma B3, πj(hj, h̄; h̄) ≥ πj(h̄, h̄; h̄)

when hj ∈ [h̄, hs]; that is, h̄ cannot be sustained in equilibrium. If the investor discloses a�er

deviation, according to equation (B3), other agents update beliefs to ĥj(SV ) ≥ h̄. �e resulting

pro�t for investor j is πj(ĥj(SV ), ĥj(SV ); h̄) ≥ πj(h̄, h̄; h̄), where the inequality follows from

ĥj(SV ) ≥ h̄ and Part (9) of Lemma B3. Again, h̄ cannot be sustained as a symmetric equilibrium.

Result B1.5. When h̄ ≤ hs, there does not exist a symmetric equilibrium in which investors do not

conduct site visits.

Case II’. h̄ ≤ hs and h∗ ≥ h̄. As discussed in Case II, the candidate symmetric equilibrium is h∗ =

hs (site visits), and the investors are indi�erent about disclosure. �e other agents’ beliefs must

be ĥj(SV ) = ĥj(NV ) = hs. Given this belief, hs can always be sustained as a symmetric

equilibrium per Part (4) of Lemma B3. We, again, assume that the investors do not disclose since

non-disclosure is robust against the introduction of an arbitrarily small disclosure cost.

Result B1.6. When h̄ ≤ hs, there exists a symmetric equilibrium in which investors conduct site

visits and acquire information of precision hs. �e investors do not disclose: mj(hj) = ∅. And

other agents’ belief about investor j’s information precision is ĥj(∅) = hs (on equilibrium) and

ĥj(SV ) = hs (o� equilibrium).

Case III’. h̄ > hs and h∗ ≤ h̄. As discussed in Case III, the candidate symmetric equilibrium is

h∗ = hs (i.e., no site visits) and investors are unable to disclose. Investors make pro�t πj(hs, hs;hs)

accordingly. Will investor j deviate to hj ≥ h̄? If she deviates but remains silent, other agents

stick to the belief ĥj(∅) = hs. By Part (4) of Lemma B3, we know that πj(hs, hs;hs) ≥ πj(hj, hs;hs);

that is, hs can be sustained in equilibrium. If the investor j discloses, other agents revise their

beliefs to ĥj(SV ) = h̄ according to equation (B3). Following the same discussion in Case III, we

know that: (i) When hs < h̄ ≤ ho, hs cannot be sustained in equilibrium, and (ii) when h̄→∞,

hs can be sustained in equilibrium.
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Result B1.7. (1)When hs < h̄ ≤ ho, there does not exist a symmetric equilibrium inwhich investors

do not conduct site visits. (2) When h̄→∞, there exists a symmetric equilibrium in which investors

do not conduct site visits and acquire information of precision hs. Investors make no disclosure:

mj(hj) = ∅. �e belief is ĥj(∅) = hs (on equilibrium) and ĥj(SV ) = h̄ (o� equilibrium).

Case IV’. h̄ > hs and h∗ ≥ h̄. As discussed in Case IV, the candidate symmetric equilibrium is

h∗ = h̄ (i.e., site visits). Per Part (2) of Lemma B3, investor j wants to disclose since ĥj(SV ) =

h̄ > hs > ĥj(∅), where the last strict inequality holds because of the following. We note that

based on equation (B3), we can compute the o�-equilibrium belief ĥj(∅), which is the solution

to the following speci�c equation: ∂πj(hj ,ĥj ;h̄)

∂hj
|hj=ĥj

= 0. Since ∂
∂hj

(
∂πj(hj ,ĥj ;h̄)

∂hj
|hj=ĥj

)
< 0 and

∂
∂h̄

(
∂πj(hj ,ĥj ;h̄)

∂hj
|hj=ĥj

)
< 0, via implicit function theorem we know that ∂ĥj(∅)

∂h̄
< 0. �at is, the

o�-equilibrium belief ĥj(∅) decreases in h̄. Together with ∂πj(hj ,ĥj ;hs)

∂hj
|hj=ĥj=hs

= 0 and h̄ > hs,

we obtain that ĥj(∅) < hs < h̄. �at is, if investor j does not disclose, other agents will revise

down their beliefs about her signal precision; per Part (2) of Lemma B3, investor j must then

disclose in the candidate equilibrium. Next, will investor j deviate to hj ≤ h̄ (i.e., no site visits)?

A�er deviation, investor j is unable to disclose, and she makes pro�t πj(ĥj(∅), ĥj(∅); h̄). So,

the candidate equilibrium h̄ can be sustained when πj(h̄, h̄; h̄) ≥ πj(ĥj(∅), ĥj(∅); h̄). As in Case

IV, we cannot analytically characterize when this inequality holds; however, we can show the

followings: (i) When hs < h̄ ≤ ho, h̄ can be sustained in equilibrium due to Part (7) of Lemma

B3 and, thus, h̄ can be sustained in equilibrium; and (ii) when h̄→∞, h̄ cannot be a symmetric

equilibrium, because πj(h̄, h̄; h̄) < 0 and deviations can ensure non-negative pro�ts.

Result B1.8. (1) When hs < h̄ ≤ ho, there exists a symmetric equilibrium in which investors

conduct site visits and acquire information of precision h̄. Investors disclose if they have conducted

site visits: mj(hj) = SV if hj ≥ h̄ and mj(hj) = ∅ if hj < h̄. �e belief is ĥj(SV ) = h̄ (on

equilibrium) and ĥj(∅) < hs (o� equilibrium). (2) When h̄→∞, there does not exist a symmetric

equilibrium in which investors conduct site visits.

In sum, Results B1.5 through B1.8 deliver Part (2) of Lemma B1.
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Supplementary Online Appendix
Secret and Overt Information Acquisition in Financial Markets

by Xiong and Yang

�is online appendix contains the following two sections. First, in Section S1, we
discuss in more detail how to connect our model in Section 3 to corporate site visits.
Second, in Section S2, we consider an alternative setup to model the site-visits context in
which the disclosure threshold is pinned down endogenously under voluntary disclosure.
We show that all our major results continue to hold in the alternative model and the
driving forces are the same as in the main text.

S1 Mapping the Model to Corporate Site Visits

In this section, we provide more details supporting the discussions in Section 3.2, where
we map the application of corporate site visits to our model. Speci�cally, we describe in
greater detail the “segment” representation of information acquisition and the message
functions in the voluntary and mandatory disclosure se�ings. In particular, we depict
two �gures to be�er illustrate the discussions.

In practice, investors acquire fundamental information about a company through a
variety of means. Some methods generate more precise information than others but can
also incur higher costs. Figure S1 depicts a rough order of these di�erent information-
acquisition methods, each of which is represented by an increasing line segment that
reveals its �xed and variable costs as well as its limits in collecting precise information.
More speci�cally, the le� end of the segment shows that, at a �xed cost, the method de-
livers a minimum level of information precision. An investor can expend more resources
to increase the precision level but only to a certain limit, which is represented by the
right end of the segment. In Figure S1, the cheapest information-acquisition method is
exploring the company’s website and press releases; this practice is essentially free, but
the information an investor can obtain is severely limited. If she wants to learn more, she
can expend more resources to explore the company’s �nancial reports and competitors
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or a�end conference calls and non-deal roadshows.
Site visits are more advanced than most information-acquisition methods. Visiting a

�rm’s headquarters or facilities allows the investor to engage with company employees
and directly observe operations, which inevitably generates more precise information.
At the same time, this method is costlier than others, given that the investor must exert
e�orts to maintain a strong relationship with the �rm they are visiting and evaluating.
We use two segments in Figure S1 to represent visits to headquarters and facilities.1 If
the investor visits a �rm’s headquarters, then she can collect a minimum level of infor-
mation represented by a known constant h̄. �e visit’s details determine the actual value
of the investor’s precision hj , which, in turn, increases with the investor’s e�orts dur-
ing the visit. If the investor spends a longer time at the �rm, is more a�entive in each
conversation, visits more facilities, and/or engages more company employees, the infor-
mation collected becomes more accurate. Of course, the investor can also combine site
visits with other information-acquisition methods to pinpoint even more precise infor-
mation; these combinations are represented by lines labeled as “combined” in Figure S1.
For tractability, we employ a smooth and increasing cost function C(hj) to approximate
these various information-acquisition methods. In our analysis, we continue to adopt a
linear cost function C(hj) = c · hj , which is plo�ed as the dashed line in Figure S1.

Next, we use Figure S1 to illustrate how we interpret the disclosure of site visits within
our model. Suppose that an investor conducts a site visit and announces it to the public
using hard evidence (e.g., the Castle�eld disclosure report). �e public then knows that
the investor’s information-precision level must correspond to “site visits” or “combined”
in Figure S1. �us, a message that discloses the investor’s site visit, denoted bymj = SV ,
can be interpreted as a lower bound of the investor’s information precision (i.e., hj ≥ h̄).

Figure S2 graphically illustrates the message function under voluntary and manda-
tory disclosures.

Under voluntary disclosure, if investor j conducts a site visit, then she can decide
whether or not to disclose it. When investor j discloses (i.e., mj = SV ), other agents un-

1In our discussions, we implicitly assume that investors can conduct only one site visit because the lit-
erature shows that repeat visits of the same company by the same investor within one year are uncommon
(e.g., Chen et al., 2022).
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Precision hj

Cost C(hj)

c · hj

0

h̄

other methods

visit website,
press releases

study �nancial
reports, learn
about indus-
tries/competitors

a�end conference
calls, non-deal
roadshows

site visits

visit headquarters

visit production & dis-
tribution facilities, meet
employees

combined

Figure S1: Fundamental analysis of a �rm

(a) Voluntary disclosure (b) Mandatory disclosure

Figure S2: Voluntary disclosure vs. Mandatory disclosure

derstand that hj ≥ h̄ and use this knowledge accordingly to form their beliefs about hj .
When investor j does not disclose (denoted bymj = ∅), other agents do not directly ob-
serve any information about hj (i.e., hj ≥ 0). Under voluntary disclosure, if the investor
does not conduct a visit, she is incapable of credibly conveying this fact to the general
public, which means that her message is mj = ∅. As a result, if the investor announces
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nothing (i.e., mj = ∅), the public cannot directly discern whether the investor did not
conduct a visit or she did conduct a visit but chose not to release it.

Under mandatory disclosure, whether the investor conducted a site visit must be dis-
closed to the general public. If investor j conducts a site visit, her message is mj = SV .
Again, observing mj = SV , other agents understand that hj ≥ h̄. If investor j does not
conduct a visit, this fact is mandatorily disclosed to the public, and the investor’s message
is denoted by mj = NV . Observing mj = NV , other agents understand that hj ≤ h̄

and form their beliefs accordingly.

S2 An Alternative Model of Corporate Site Visits

In this section, we explore an alternative approach to modeling site visits, which does
not involve an exogenous threshold h̄. We will show that the results in the main text
continue to hold in this alternative model and that the pricing and competition e�ects
are still the driving forces. In Section S2.1, we explain how we model site visits under this
alternative approach, and then, in Sections S2.2 and S2.3, we characterize the equilibrium
and discuss model implications, respectively. All proofs are relegated to Section S2.4.

S2.1 Modeling Site Visits

We assume that all information is acquired via site visits. Suppose that each site visit by
investor j, indexed by l, costs a �xed amount c0 of resources and generates a signal ṽ+z̃j,l

about the company’s fundamental value ṽ, where z̃j,l ∼ N(0, σ2
z) (with σz > 0), and ṽ,

z̃j,l, and z̃j,l′ are mutually independent (for l 6= l′). �en, Hj visits generate a su�cient
statistic ṽ + ẽj , where ẽj ≡ 1

Hj

∑Hj

l=1 z̃j,l ∼ N(0, h−1
j ) and hj ≡ Hjσ

−2
z . Since σz is an

exogenous constant, choosing precision hj is the same as choosing the number Hj of
site visits, and the information-acquisition cost is linear in hj (i.e., C(hj) = c0σ

2
zhj). By

se�ing c ≡ c0σ
2
z and noting that hj can be approximated as a continuous variable when

σz is large, we reproduce the information-acquisition technology described in our model.
Messages in this application are still implemented by disclosures. We next set forth

the details for message speci�cations.
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Voluntary Disclosure Suppose that a fund visits a company four times, say, in Jan-
uary, April, June, and October. Further assume that the fund discloses its January and
April visits using hard evidence but does not mention anything about its visits in June
and October. In this example, the general public knows that the fund has visited the
company at least twice. In terms of notations, when investor j conducts Hj site visits,
she can release a number Mj of the visits, where Mj ≤ Hj . �ese Mj visits generate a
su�cient statistic ṽ + ẽ′j , where ẽ′j ≡ 1

Mj

∑Mj

l=1 z̃j,l ∼ N(0,m−1
j ) and mj ≡ Mjσ

−2
z . So,

when investor j releases Mj visits, she informs the general public that she has acquired
a private signal with precision of at least mj , which, in turn, implies that the market
maker and other investors believe that the precision of investor j’s private signal must
be at leastmj (i.e., ĥj ≥ mj). Note that the thresholdmj is endogenous since it is chosen
by investor j.

To recap, under this alternative approach to modeling site visits, investor j chooses
her information precision hj by controlling the number of site visits she conducts. She
then decides which site visits to disclose to the general public because she can only truth-
fully disclose those she has actually conducted. All agents understand this disclosure
constraint; as such, when investor j reports mj , other agents form a belief ĥj ≥ mj . All
three variables (hj,mj, ĥj) are endogenous in the voluntary disclosure se�ing.

Mandatory Disclosure To the extent that the implementation of regulations is ef-
fective, this mandatory disclosure se�ing degenerates to the overt benchmark economy
analyzed in Section 2. Speci�cally, strict regulations require every one of an investor’s
information-acquisition activities to be reported, which, in turn, implies that the reported
information precision is equal to the acquired precision (i.e., mj = hj). Hence, the other
agents’ beliefs are adjusted with the acquired precision (i.e., ĥj = hj). Since we have
analyzed the overt benchmark’s equilibrium in the main text, we will not repeat it in this
appendix.
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S2.2 Voluntary Disclosure of Information Acquisition

�is voluntary disclosure se�ing is a type of endogenous signaling game in that the
message sent by an investor conveys information about her endogenous information-
acquisition choices. Relative to De�nition 1 for economies with exogenous message
functions, the equilibrium in this voluntary disclosure se�ing requires specifying (1) how
investors choose reported precision mj given their acquired precision hj (i.e., message
function mj(hj)) and (2) how other agents form beliefs ĥj about an investor’s informa-
tion precision upon observing her message mj , particularly when receiving an unex-
pected (o�-equilibrium) message (i.e., belief function ĥj(mj)). As common in the lit-
erature of endogenous signaling games (In and Wright, 2018), we must deal with o�-
equilibrium beliefs and possible equilibrium multiplicity. We follow the literature (e.g.,
McAfee and Schwartz, 1994; Rey and Vergé, 2004) and propose a criterion that accept-
able beliefs should satisfy in equilibrium,2 and refer to these beliefs as “strictly increasing
beliefs.”

De�nition S1 (Strictly increasing beliefs). Under strictly increasing beliefs, other agents’
beliefs ĥj about investor j’s information precision strictly increases in investor j’s reported
precisionmj ; that is, the belief function ĥj(mj) is strictly increasing inmj .

In this se�ing, the notion of strictly increasing beliefs is compelling since the reported
precision is the lower bound of the actual acquired precision. When investor j presents
evidence for her information precision being at least mj (in the example mentioned in
Section S2.1, the fund discloses that its January and April visits, so it at least conducted
two site visits), other agents update their beliefs and believe that investor j’s actual infor-
mation acquisition is at least as high as the disclosure level mj . If the investor’s reported
precision mj increases (e.g., in addition to the January and April visits, the fund also re-
ports the June visit), then other agents will naturally revise up their beliefs about the in-

2Existing criteria for endogenous signaling games are not readily applicable to our se�ing. For example,
Hart and Tirole (1990) and O’Brien and Sha�er (1992) use passive beliefs, under which the agents do not
revise their beliefs when observing a disclosure di�erent from what they expect in the candidate equilib-
rium. In our se�ing, if investor j makes an evidence-backed disclosure that’s higher than the equilibrium
level (mj > h∗), other agents must update their beliefs to at least the disclosure level and, so, cannot hold
a passive belief.

6

Electronic copy available at: https://ssrn.com/abstract=3579214



vestor’s information precision (i.e., the belief function ĥj(mj) is increasing). We directly
incorporate this increasing belief function into our equilibrium De�nition S2 below.

De�nition S2 (Alternative setup: Equilibrium with an endogenous communication tech-
nology). An equilibrium in the voluntary disclosure economy consists of investors’ informa-
tion precision levels

{
h∗j
}J
j=1

, investor j’s message function mj(hj) : [0,+∞] → [0,+∞],

for j = 1, ..., J , other agents’ belief about investor j’s precision, ĥj(mj) : [0,∞]→ [0,∞],
for j = 1, ..., J , investors’ trading strategies {αj (m1, ...,mJ) · ỹj}Jj=1, and the market
maker’s pricing rule λ (m1, ...,mJ) · ω̃, such that:

1. On date 0:

(1.1) Precision levels
{
h∗j
}J
j=1

form a Nash equilibrium, as in Part (1) of De�nition 1.

(1.2) Given acquired precision hj , investor j’s reported precision mj (hj) maximizes
her expected pro�ts evaluated at the date-1 equilibrium, subject to mj ≤ hj .
�at is,

mj (hj) = arg max
mj≤hj

E

[
αj ỹj

(
ṽ − λαj ỹj − λ

J∑
k 6=j

αkỹk

)
− chj

]
,∀j, (S1)

whereαj ≡ αj (m1 (h∗1) , ...,mj, ...mJ (h∗J)), λ ≡ λ (m1 (h∗1) , ...,mj, ...mJ (h∗J)),
ỹj = ṽ + ẽj with ẽj ∼ N

(
0, h−1

j

)
, ỹk = ṽ + ẽk with ẽk ∼ N

(
0, h∗−1

k

)
, and

{ṽ, ẽ1, ..., ẽJ} are mutually independent.

2. On date 1, investors’ trading strategies and the market maker’s pricing rule form a
trading equilibrium that is characterized by Part (2) of De�nition 1, and agents use
the belief function ĥj(mj) to update their beliefs ĥj about investor j’s information
precision.

3. �e belief functions satisfy the following properties:

(3.1) Strictly increasing beliefs: ĥj(mj) is strictly increasing inmj , ∀j.

(3.2) Consistency: ĥj
(
mj

(
h∗j
))

= h∗j , ∀j; and ifmj (hj) is invertible at a particular
hj 6= h∗j , then ĥj (mj (hj)) = hj , ∀j.
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Parts (1.1) and (2) of De�nition S2 correspond respectively to Parts (1) and (2) of De�-
nition 1, the equilibrium de�nition with exogenously given message functions. Part (1.2)
of De�nition S2 describes how investors optimally report their information-precision lev-
els, which, in turn, endogenizes the message functions. Part (3.1) of De�nition S2 is the
strictly increasing belief criterion. Part (3.2) speci�es consistency conditions that require
beliefs to be consistent with the equilibrium strategies played by the agents. �e �rst con-
dition dictates that the beliefs must be consistent on the equilibrium path. �e second
condition encompasses consistency requirements about o�-equilibrium paths: Whenever
the precision mj reported by investor j is implied by a unique actual precision level hj
according to the equilibrium message function mj(hj), other agents can use and invert
their knowledge of the message function to form belief ĥj = hj .

Although the complete equilibrium de�nition above includes information-precision
levels, message functions, belief functions, trading strategies, and the pricing rule, what
really ma�ers for allocations is information precision as well as the resulting trading
and pricing rules. �us, when two equilibria entertain the same information acquisition
outcome and only di�er in message functions or belief functions, we consider these two
equilibria e�ectively the same equilibrium, as in the main text. In the subsequent analysis,
we will focus on a symmetric equilibrium in which h∗j = h∗ for j = 1, ..., J . Another
advantage of imposing strictly increasing beliefs is that we obtain a unique symmetric
equilibrium amount of information acquisition.

S2.2.1 Voluntary Disclosure by Monopolistic Investor

We begin analyzing voluntary disclosure by considering a se�ing with a monopolistic
investor. As in Section 2.1, the investor’s net expected trading pro�ts π(h, ĥ) are given
by equation (8). Taking the partial derivative of π(h, ĥ) with respect to the belief ĥ yields
the following, which reproduces inequality (18) in the main text:

∂π(h, ĥ)

∂ĥ
= − hσu

4(1 + h)ĥ2

√
ĥ

1 + ĥ
< 0.
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�is inequality implies that, given any actual precision level h, the monopolistic investor
always wants the market maker’s belief ĥ about her signal precision to be the lowest
possible. Hence, under any strictly increasing belief function ĥ(m), the investor always
reports m = 0 to minimize the market maker’s belief ĥ, giving rise to the message func-
tion m(h) = 0.3 In other words, the monopolistic investor conceals her information
acquisition in equilibrium.

Closely related to the pricing e�ect discussed in Section 2, more disclosure about the
investor’s acquired information induces the market maker to believe she is faced with a
more informed investor, and, thus, she sets a steeper pricing schedule to the detriment
of the investor. As such, non-disclosure becomes the investor’s optimal disclosure strat-
egy, e�ectively making voluntary disclosure in a monopoly economy degenerate into the
benchmark economy of secret information acquisition.

Lemma S1 (Alternative setup: Voluntary disclosure – Monopolistic investor). Consider a
monopolistic investor who can choose to disclose her information-acquisition activity. �ere
exists a unique equilibrium in which the investor engages in secret information acquisition
and acquires private information of precision hs, where hs is the unique solution to equation
(9) in Part (1) of Lemma 1. �e investor’s trading strategy and the market maker’s pricing
rule are accordingly given by Part (1) of Lemma 1.

S2.2.2 Voluntary Disclosure by Oligopolistic Investors

�is section studies a se�ing with oligopolistic investors (J ≥ 2). As in Section 2.2,
we introduce the interaction among strategic investors and investigate its interplay with
the pricing e�ect. �e following lemma extends Lemma S1 to the general case where
J ≥ 2 and characterizes the unique symmetric equilibrium under extreme conditions.
�e numerical analysis in Figure S3 demonstrates its generality.

Lemma S2 (Alternative setup: Voluntary disclosure – Oligopolistic investors). Consider
oligopolistic investors who can disclose their information-acquisition activities.

3In Lemma S1, we do not explicitly specify a belief function ĥ(m) since its speci�c form is not important
in determining the equilibrium information precision hs. In fact, an in�nite number of belief functions
support the equilibrium information precision hs. For instance, ĥ(m) = hs + βm, where β > 0.
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(1) When c/σu is su�ciently high, there exists a unique symmetric equilibrium in which
all investors engage in secret information acquisition and acquire private information
of precision hs, where hs is the unique solution to equation (12). �e investor’s trading
strategy and the market maker’s pricing rule are accordingly given by Part (1) of
Lemma 2.

(2) When c/σu is su�ciently low, there exists a unique symmetric equilibrium inwhich all
investors engage in overt information acquisition and acquire private information of
precision ho, where ho is the unique solution to equation (13). �e investor’s trading
strategy and the market maker’s pricing rule are accordingly given by Part (2) of
Lemma 2.

Lemma S2 states that the equilibrium for voluntary disclosure in the oligopolistic
se�ing crucially hinges on the ratio c/σu of information-acquisition cost c to the volatility
σu of noise trading. Speci�cally, when c/σu is su�ciently high, investors do not reveal
their information-acquisition activities and the equilibrium in the voluntary disclosure
game is the same as that of secret information acquisition. By contrast, when c/σu is
su�ciently low, all investors fully reveal their information-acquisition activities and the
equilibrium becomes the same as that of overt information acquisition.

Using equations (14) through (16) in Section 2.2, we can express investor j’s expected
net trading pro�ts πj as functions of (hj, ĥj;h

∗), where hj is investor j’s information pre-
cision, ĥj is other agents’ belief about hj , and h∗ is the equilibrium information precision
chosen by other J − 1 investors. When c/σu is su�ciently high, the partial derivative of
πj(hj, ĥj;h

∗) with respect to ĥj can be shown to be negative, regardless of the level of
investor j’s actual precision hj . �at is,

lim
c/σu→∞

∂πj(hj, ĥj;h
∗)

∂ĥj
< 0,

which is the same as inequality (19) in the main text. As a result, similar to the monopolistic-
investor se�ing, investor j reports mj = 0 under any strictly increasing belief function
ĥj(mj). Intuitively, with high c/σu, the competition among investors is mild since none
of them produces precise information, and the interaction between investors and the
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market maker is the driving force in determining investors’ disclosure incentives. In a
sense, each investor is like a local monopolist of her own information since each’s im-
precise private information is very di�erent from the other’s; hence, the equilibrium in
the oligopolistic se�ing with high c/σu also resembles that in the monopolistic se�ing.

By contrast, when c/σu is su�ciently low, investors fully reveal their information
precision. Regardless of hj , the partial derivative of πj(hj, ĥj;h∗) with respect to ĥj

becomes positive,

lim
c/σu→0

∂πj(hj, ĥj;h
∗)

∂ĥj
> 0,

which is the same as inequality (20) in the main text. Hence, under a strictly increasing
belief function ĥj(mj), investor j chooses to reportmj = hj . �is implies an endogenous
message function mj(hj) = hj and an endogenous belief function ĥj(mj) = hj , which
e�ectively makes the investor an overt investor. Intuitively, with low c/σu, investors can
acquire very accurate information so that competition among them intensi�es. In this
case, given her information precision, each investor is keen to build up a competitive ad-
vantage by fully disclosing her information precision and forcing her rivals to scale back
in their informed trading. As such, the equilibrium degenerates to that in the benchmark
economy with overt information acquisition.

Overall, the pricing e�ect prevails when c/σu is high, leading to secret information
acquisition whereas the competition e�ect dominates when c/σu is low and results in
overt information acquisition.

We further con�rm the intuition gleaned from Lemma S2 using numerical analyses.
Figure S3 plots information precision against c/σu in a duopoly se�ing (J = 2). Since the
equilibrium features either secret or overt information acquisition, we plot information
precision ho and hs using blue and red curves, respectively. �e equilibrium value h∗ of
information precision is displayed in the solid curve. We also use shaded areas to indicate
whether h∗ = ho or h∗ = hs. Consistent with Lemma S2, Figure S3 shows that, in
equilibrium, when c/σu is lower than a threshold, investors engage in overt information
acquisition whereas, when c/σu is higher than that threshold, investors engage in secret
information acquisition.
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Figure S3: Alternative setup: Information acquisition under voluntary disclosure in a
duopoly

S2.3 Model Implications

Incidence of voluntary disclosure of site visits Using Lemmas S1 and S2 and Fig-
ure S3, we obtain the following results regarding the incidence of voluntary disclosure
in this alternative model of site visits, which are similar to the results of the main text’s
Proposition 3. First, the common prior that funds are secretive about their research ac-
tivities applies to our model when J is small or when c/σu is high (see Lemma S1 and
Part (1) of Lemma S2). When the cost of conducting site visits is very high (i.e., high c) or
when the �rm is mainly traded by institutional investors (i.e., low σu), funds indeed go to
great lengths to hide their research activities and deter the market maker’s steep pricing
schedule. However, when J is large and c/σu is low, funds adopt an opposite disclosure
strategy and fully disclose their research activities (see Part (2) of Lemma S2). Disclosing
funds gain advantages by making the competing investors trade less aggressively, which
could potentially explain why some funds voluntarily disclose their corporate site visits.

Proposition S1 (Alternative setup: Incidence of voluntary disclosure).

(1) In the monopolistic or oligopolistic investor se�ing with su�ciently high c/σu, in-
vestors never voluntarily disclose their site visits in the presence of arbitrarily small
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disclosure costs.

(2) In the oligopolistic investor se�ing with su�ciently low c/σu, investors voluntarily
disclose their site visits.

E�ectiveness and consequences of mandatory disclosure of site visits Using
Lemmas S1 and S2, we obtain the following proposition, which is similar to Proposition
4 in the main text.

Proposition S2 (Alternative setup: E�ectiveness of mandatory disclosure).

(1) In the monopolistic-investor se�ing, mandatory disclosure of site visits is e�ective.

(2) In the oligopolistic-investor se�ing, mandatory disclosure of site visits is e�ective when
c/σu is su�ciently high.

(3) When e�ective, mandatory disclosure causes investors to acquire less precise informa-
tion and improves their payo� and market liquidity but worsens market e�ciency.

Based on Lemma S1, the disclosure mandate is always e�ective under the monopoly
se�ing, which is Part (1) of Proposition S2. Under the oligopolistic se�ing, as shown in
Lemma S2 and Figure S3, investors voluntarily disclose their information-acquisition ac-
tivities when c/σu is low. �erefore, regulations that mandate the disclosure of information-
acquisition activities are redundant, which highlights Part (2) of Proposition S2. Part (3)
of Proposition S2 also suggests that, when c/σu is su�ciently high, mandatory disclo-
sure can weakly Pareto-improve the well-being of all �nancial market participants, as
discussed in the main text.

Discussion �is appendix’s modeling approach, which is also seen in Shin (2003), is
simpler and seems a more natural extension of standard disclosure models. However, we
do not take this route in our main text because, in reality, institutional investors rarely
conduct multiple visits to the same �rm within the same year. For instance, Cheng, Du,
Wang, and Wang (2019, p.366) show that the average frequency of site visits per �rm
ranges from 5.78 in 2013 to 9.77 in 2010. �ey further investigate the visitors’ identities
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and �nd that, in general, the same visitor does not visit the same company more than
once a year; in fact, only 12.5 percent of site visits are conducted by those who have
visited the same �rm in the same year. To re�ect reality as closely as possible, our main
text has adopted the approach with an exogenous h̄ to model the site-visits context.

S2.4 Proofs

Proof of Lemma S1

Following the same derivation as in Section 2.1.1, the monopolistic investor’s expected
net trading pro�t is given by (8). Taking the derivative of π(h, ĥ) with respect to ĥ yields
∂Π(h,ĥ)

∂ĥ
= − hσu

4(1+h)ĥ2

√
ĥ

1+ĥ
< 0. Under strictly increasing beliefs, this inequality suggests

that regardless of the monopolistic investor’s actual information acquisition, the investor
tends to disclose the lowest possible level of signal precision, giving rise to m = 0.

Next we solve for the investor’s optimal information-acquisition strategy. Since the
monopolistic investor withholds her information acquisition, the market maker only
holds the belief that the investor acquires the equilibrium level hs of information. Set-
ting ĥ = hs in (8), the monopolistic investor’s expected net trading pro�t becomes
π(h, hs) = hσu

√
1+hs

2(1+h)
√
hs
− ch. Maximizing the pro�t with respect to h and then se�ing

h = hs yields the optimal precision hs, which is the unique solution to the equation (9).
We also con�rm the second-order condition (SOC): ∂2π

∂h2
= − σu

(1+h)3
√

hs
1+hs

< 0.

Overall, an equilibrium with strictly increasing beliefs must be the one in which the
monopolistic investor engages in secret information acquisition and the equilibrium in-
formation precision is hs. One example of the beliefs that sustain the equilibrium is
ĥ(m) = hs + m. Under this belief, we obtain the investor’s expected net trading pro�ts
(8) as follows:

π(h,m) =
hσu
√

1 + hs +m

2(1 + h)
√
hs +m

− c · h.

Given h, maximizing the net pro�t yields the optimal message m = 0. �en, following
the same procedure as above, we con�rm that given the disclosure strategy, the investor
will not deviate from hs in information acquisition.
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Proof of Lemma S2

Following the same derivation as in the proof of Lemma 2, investor j’s expected net
trading pro�t is given by (A5). For simplicity, we focus on the parameter c and discuss
the two cases c→∞ and c→ 0, which are e�ectively c/σu →∞ and c/σu → 0.

Case 1. Su�ciently high c. We conjecture that when c is su�ciently high, in equilib-
rium investors engage in secret information acquisition; that is, h∗ = hs. Se�ing h∗ = hs

in πj(hj, ĥj;h∗) as given by (A5), taking the derivative of πj(hj, ĥj;h∗) with respect to
the belief ĥj , and imposing hs → 0 we obtain that

lim
hs→0

∂πj(hj, ĥj;hs)

∂ĥj
= − hj(1 + ĥj)σu

4(1 + hj)(ĥj(1 + ĥj))3/2
< 0. (SA1)

Furthermore, based on (12), we know that limc→∞ hs = 0. Coupled with (SA1), we thus
show that

lim
c→∞

∂πj(hj, ĥj;hs)

∂ĥj
< 0. (SA2)

�at is, when c is su�ciently high, the lower the other agents’ belief about investor
j’s signal precision, the higher investor j’s pro�t. �erefore, regardless of her actual
information acquisition, when c is su�ciently high, investor j always wants the other
agents’ beliefs about her signal precision to be the lowest possible. Since we focus on
strictly increasing beliefs, to achieve the lowest possible belief, investor j can setmj = 0.

Next, having shown that investor j’s mj = 0 is sustained regardless of hj , we will
prove that given this message function, investor j will not deviate from the equilibrium
information-acquisition strategy hs. Since investor j does not reveal her signal precision,
even if she deviates from the equilibrium information-acquisition strategy, other agents
(including the other investors and the market maker) still believe that her signal precision
is maintained at hs, i.e., ĥj = hs. Replacing ĥj = hs in (A5) we can compute investor j’s
net trading pro�t as given by (A6). Taking the derivative of the net trading pro�t with
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respect to hj and imposing hj = hs yields the following:

∂π(hj, hs;hs)

∂hj
|hj=hs =

σu

(2 + hs + hsJ)
√
hs(1 + hs)J

− c = 0,

where the second equality follows equation (12). We also con�rm that the SOC of π(hj, hj;hs)

with respect to hj is negative:

∂2π(hj, hs;hs)

∂h2
j

= − 2(1 + hs)
2σu

(1 + hj)3(2 + hs + hsJ)
√
hs(1 + hs)J

< 0.

�erefore, hj = hs, where hs is the unique solution to equation (12), indeed maximizes
investor j’s expected pro�t net of the information-acquisition cost. In other words, in-
vestor j will not deviate from the equilibrium information-acquisition strategy.

Case 2. Su�ciently low c. We conjecture that when c is su�ciently low, in equilib-
rium investors engage in overt information acquisition; that is, h∗ = ho. Se�ing h∗ = ho

in (A5), taking the derivative with respect to the belief ĥj , and imposing ho →∞ yields
the following:

lim
ho→∞

∂πj(hj, ĥj;ho)

∂ĥj
=

hj(1 + ĥj)σu ·Ψ1(ĥj)

2(1 + hj)(ĥj + ĥjJ + 2J)2
(

(J − 1)(3ĥj + 4) + ĥj(1 + ĥjJ)
)3/2

> 0.

�e positive sign holds because Ψ1(ĥj) = ĥ2
j(4J

2 − 3J − 3) + ĥj(16J2 − 21J + 1) +

(16J2 − 26J + 8) > 0, where the inequality holds because the discriminant (16J2 −
21J + 1)2 − 4(4J2 − 3J − 3)(16J2 − 26J + 8) < 0 and when J ≥ 2, 4J2 − 3J − 3 > 0.
�at is, Ψ1(ĥj) opens upward and does not interact with the x-axis.

Next, equation (13) implies that if its right-hand side (RHS) diverges to ∞ due to
su�ciently low c, ho must diverge to∞ as well, i.e., ho = O(c−1/4), where the notation
X2 = O(X1) means that X2

X1
converges to a �nite constant as c → 0. Coupled with the
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result limho→∞
∂πj(hj ,ĥj ;ho)

∂ĥj
> 0, we know that

lim
c→0

∂Πj(ho, hj, ĥj)

∂ĥj
> 0.

�at is, investor j’s expected pro�t is monotonically increasing in the belief ĥj . �ere-
fore, regardless of the actual information acquisition hj , investor j always wants other
agents’ belief ĥj about her information acquisition the highest possible. So, when choos-
ing disclosure strategy, investor j would like the message that induces the highest pos-
sible belief, which results in mj = hj under strictly increasing beliefs.

We next con�rm that investor j will not deviate from the equilibrium information ac-
quisition ho. Replacing ĥj = hj and h∗ = ho in equation (A5) yields investor j’s expected
net trading pro�t πj(hj, hj;ho) as given by (A7). Taking the derivative of πj(hj, hj;ho)
with respect to hj and imposing hj = ho yields

∂πj(hj, ho)

∂hj
|hj=ho =

((6J2 − J − 3)h2
o + (4J2 + 10J − 8)ho + 8J − 4)σu

2J(2 + ho)(2 + ho + hoJ)2
√
ho(1 + ho)

− c = 0,

where the last equality follows from equation (13). �e SOC of πj(hj, hj;ho) with respect
to hj at hj = ho is

∂2πj(hj, hj;ho)

∂h2
j

|hj=ho = − (2 + ho)σu ·Ψ2(ho)

4J(2 + ho + hoJ)3 (ho(1 + ho)(2 + ho)2J)3/2
< 0.

�e negative sign follows because

Ψ2(ho) = 64J − 48 + 16(8J2 + 11J − 12)ho

+ 4h2
o(12J3 + 105J2 + 10J − 66) + 4h3

o(52J3 + 85J2 − 43J − 36)

+ h4
o(24J4 + 184J3 + 21J2 − 102J − 27) + 4h5

oJ(6J3 + 5J2 − 4J − 3) > 0,

where the inequality holds because the coe�cients of the constant term 64J − 48 and
those of all ho terms are positive when J ≥ 2. �erefore, hj = ho indeed maximizes
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πj(hj, hj;ho), that is, investor j will not deviate from the equilibrium information acqui-
sition ho.

Proof of Proposition S1

�is proposition immediately follows Lemmas S1 and S2.

Proof of Proposition S2

Most proof of the proposition immediately follows Lemmas S1 through S2 and Propo-
sitions 1 through 2. We here only prove that when c/σu is su�ciently high, investors’
expected net trading pro�ts increase upon the disclosure mandate. Given an equilibrium
level h of information acquisition, we can derive investors’ expected net trading pro�t

as follows by replacing h∗ = hj = ĥj = h in equation (A5): π(h) =

√
h(1+h)σu√
J(2+h+hJ)

− c · h.
Taking the derivative of π(h) with respect to h yields

∂π(h)

∂h
= σu

(
2− h(J − 3)

2(2 + h+ hJ)2
√
h(1 + h)J

− c

σu

)
. (SA3)

For su�ciently high c/σu, based on equations (12) and (13) we know that both ho → 0

and hs → 0. Se�ing h→ 0 in (SA3) yields ∂π(h)
∂h

= σu

(
1

4J
√
h
− c

σu

)
. �us, we know that

∂π
∂h
< 0 if and only if

√
h >

1

4J

σu
c
. (SA4)

Based on equations (A9) and (A10) in the proof of Proposition 2, we know that when
c/σu is su�ciently high,

√
ho = 1

2
√
J

(1− 1
2J

) · σu
c

+ o
(

1
c

)
> 1

4J
σu
c

and
√
hs = 1√

J
· σu
c

+

o
(

1
c

)
> 1

4J
σu
c

, where the two inequalities follow because J > 2. Furthermore, we’ve
shown in Proposition 2 that for su�ciently high c/σu, hs > ho; coupled with ∂π

∂h
< 0 we

know that πs < πo; that is, from the secret to overt case, investors’ expected net trading
pro�t improves.
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