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Abstract
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does not understand completely the details. We show that when the unsophisti-
cated investor understands very little about details, a firm may prefer disclosing
a summary over details. In particular, detailed disclosure, by exacerbating in-
formation asymmetry between the sophisticated and unsophisticated investors,
prevents the unsophisticated investor from understanding disclosure and trading
in the stock market, therefore reducing price informativeness and the firm’s in-
vestment efficiency. In a multiple-firm setting with disclosure externalities among
firms, however, there may be too much detailed disclosure as all firms pander to
the sophisticated investor so it is socially optimal for the regulator to force the
firms to disclose only a summary. Our results provide empirical and regulatory
implications.
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1 Introduction

How firms disclose information to the capital market and how regulators should man-

date such disclosure are important questions, and there is a huge stream of literature

examining those issues (see, e.g., Healy and Palepu (2001), Beyer et al. (2010), Leuz

and Wysocki (2016) and Mahoney (ming) for excellent surveys). The usual argument

in favor of more disclosure is that by reducing information asymmetry between the

more informed firms and the less informed capital market participants, more precise

disclosure reduces cost of capital (e.g., Diamond and Verrecchia (1991), Lambert et al.

(2007)) and reduces wasteful information acquisition activities by individual investors

(Diamond (1985)). The usual argument in favor of mandating more precise disclosure

is that firms do not take into account the positive externalities their disclosures have

on other firms and so may voluntarily disclose less than the socially optimal amount

(e.g., Admati and Pfleiderer (2000) and Dye (1990)).

Most of the studies, however, either explicitly or implicitly assume that the less

informed capital market participants as a group have infinite information processing

capacity and thus are completely attentive to every piece of information. Given this

assumption, more disclosure can only reduce the information asymmetry between the

firm and capital market participants, by making all capital market participants equally

more informed.

In reality, however, capital market participants consist of a diverse set of investors,

including institutional investors who are sophisticated and able to process all avail-

able information as well as retail investors who have limited information processing

capacity. In fact, the SEC is concerned about firms’ disclosure being too complex for

retail investors to understand (i.e., information overload), which is partially motivated

by empirical studies documenting the implications of financial statements becoming

more and more complex over time (e.g., You and Zhang (2009), Dyer et al. (2017)).

The SEC’s argument is that more complex financial statements will make it more
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costly, in particular for retail investors, to understand. A natural implication is that

the information asymmetry between institutional and retail investors will increase, as

institutional investors have more capacity to process complex disclosures. Therefore,

it is important to explore 1) the effect of disclosure on information asymmetry not

only between the firm and capital market participants but also among capital market

participants; and 2) the private versus socially optimal level of disclosure when capital

market participants have different information processing capacity.

In this paper, we provide answers to both questions when incorporating investors

with information processing capacity constraints (which we denote as unsophisticated

investors from now on) in an otherwise standard setting featuring capital market prices

disciplining firms’ real decisions. We show that incorporating such unsophisticated in-

vestors results in drastically different conclusions from the case when investors are

assumed to be able to process all available information. First, disclosing more informa-

tion, while reducing the information asymmetry between the firm and capital market

participants, may result in increased information asymmetry between sophisticated

and unsophisticated capital market participants. This increased information asymme-

try may result in unsophisticated investors choosing not to process information and

thus not participate in the capital market, leading to decreased price informativeness

and a decreased disciplinary role of prices. When the unsophisticated investors’ in-

formation processing capacity is sufficiently small, information asymmetry is so severe

that a firm may want to choose to disclose less information (e.g., a summary) to induce

unsophisticated investors to participate. Second, when the unsophisticated investors’

information processing capacity is sufficiently small, the information asymmetry is so

severe that the regulator would like to impose a coarser disclosure policy than firms

would otherwise voluntarily choose, due to a prisoner’s dilemma type of argument that

we explain in more detail below.

Specifically, we consider a setting similar in spirit to Baiman and Verrecchia (1995)
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and Baiman and Verrecchia (1996) where price disciplines manager’s real decisions.1

A firm’s manager privately chooses the level of investment and the quality of a signal

to be disclosed later to maximize expected trading price. The investment increases the

expected firm value but also incurs a cost. Investors can only observe a noisy signal of

the cost of investment. After the choice of investment but before the realization of the

firm value, the manager discloses information regarding the expected firm value and

the information disclosed depends on the specific disclosure regime the firm chooses.

We consider two different disclosure regimes motivated by extant and past accounting

rules: a summary regime where the manager discloses a noisy signal of the expected

firm value (which we call the summary signal), and a details regime where the manager

discloses both the summary signal and the noise (probably in the footnotes) contained

in the summary signal.2 Examples of accounting rules to provide more details include:

1) SFAS 161 that provides more details regarding firms’ underlying motives in using

derivatives to hedge; and 2) SFAS 157 that provides more details such as valuation

models and inputs used regarding Level III fair value estimates of financial assets. To

the extent that the details regime provide a disaggregation of the aggregated signal in

the summary regime, this modelling approach is also broadly consistent with disclosure

rules that requires detailed disaggregation of aggregated information, for example, the

2007 CD&A disclosure that requires disclosure of detailed components of executive

compensation. Upon disclosure, trading occurs in a Kyle (1985) setting.

Different from traditional trading models that assume every investor who trades

for informational reasons is able to process all available information, we assume that

there are two classes of traders: a sophisticated investor who is able to process all

available information at no cost and an unsophisticated investor who can only process

1A similar setting is used in Gao et al. (2019) to study how common accounting standards adoption
affects firm value and market liquidity.

2This implies that, as discussed below, an investor with infinite processing capacity can perfectly
back out the firm value in the details regime. Such assumption simplifies the algebra considerably,
but our insights hold when such perfect backing out is not possible in the details regime.
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information with some cost (or choose not to process it). We motivate the information

processing cost following the framework discussed in Blankespoor et al. (2019) and

Blankespoor et al. (2020): the unsophisticated investor needs to 1) incur an awareness

cost to become aware of the manager’s disclosure; and 2) because of their information

processing capacity constraint, they will incur processing and integration cost to un-

derstand details even after becoming aware of the disclosure, resulting in the unsophis-

ticated investors obtaining a more noisy signal than that of the sophisticated investors

in the details regime. This additional noise in the signal can also be interpreted as a

“receiver’s noise” as in Myatt and Wallace (2012) (see also Indjejikian (1991)). In the

summary regime, however, since the summary signal is relatively easier to understand,

we assume that the unsophisticated investor is able to understand as much as the so-

phisticated investor, after incurring the awareness cost.3 The unsophisticated investor

can choose whether to incur the awareness cost to understand the disclosure and get

involved in trading or not incur the awareness cost and thus choose not to trade. Note

that the sophisticated investor always participates as the sophisticated investor incurs

zero cost in processing the disclosure whereas the expected profit from trading upon

understanding of disclosure is always positive.4

To highlight the underlying intuition of the result that higher disclosure quality can

increase information asymmetry between the sophisticated and the unsophisticated in-

vestor, we first look at the benchmark case with only one firm. We show that, relative to

the summary regime, while more precise disclosure in the details regime unambiguously

increases the sophisticated investor’s trading profit due to more precise information (the

“precision effect”), the effect on the trading profits of the unsophisticated investor is

3This implies that even in the summary regime, the unsophisticated investor has a disadvantage
relative to the sophisticated investor in processing information. We believe this assumption is quite
natural.

4In this sense, the awareness cost incurred by the unsophisticated investor can be understood as
the incremental awareness cost relative to the sophisticated investor. Assuming that a sophisticated
investor incurs a smaller awareness cost to understand the disclosure will not change our main insights
but will significantly complicate the algebra.
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more subtle. In addition to the usual “precision effect”, more precise disclosure also

exacerbates the information asymmetry between the sophisticated and unsophisticated

investor (the “information asymmetry effect”). When the unsophisticated investor’s

processing capacity is so small that the information asymmetry between the sophis-

ticated and the unsophisticated investor is large (as the unsophisticated investor gets

much noisier signals relative to the sophisticated investor), the information asymme-

try effect can dominate the precision effect, resulting in the unsophisticated investor’s

trading profit smaller in the details regime (i.e., decreasing with disclosure precision).

This decrease of trading profit is due to the sophisticated investor taking away more

of the trading profit, which, in turn, results in the unsophisticated investor choosing

not to process the disclosure and thus not involved in trading in the details regime,

as the trading profit becomes smaller than the awareness cost. The retreat of the un-

sophisticated investor from the capital market reduces price informativeness and the

disciplinary role of prices, which in turn results in less efficient investment decisions,

lower firm value and thus lower prices in the details regime.

Therefore, when increasing disclosure precision results in the unsophisticated in-

vestor not participating, it may be optimal for firms to voluntarily coarsen their disclo-

sures (i.e., choose the summary regime) to induce the participation of the unsophisti-

cated investor. We show that, indeed, when the awareness cost is neither too large nor

too small and when the unsophisticated investor’s processing capacity is sufficiently

small, the firm favors the summary regime to induce the participation of the unsophis-

ticated investor. The reason is that when the awareness cost is too large, inducing

participation requires firms to coarsen disclosure quality by so much that the total

price informativeness decreases. On the other hand, when the awareness cost is too

small, the information asymmetry effect is dominated by the precision effect, resulting

in more precise disclosure, i.e., the details regime, always being optimal.

We then extend our analysis into a more general setting with multiple firms to
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study how the trade-off between the precision effect and the information asymmetry

effect affects the standard setter’s preference for disclosing more details, where the

standard setter’s objective is to maximize the social welfare, which is equal to the

sum of the value of the firms minus their investment costs. To generate externalities

between firms, we assume that once the unsophisticated investor incurs the awareness

cost, the unsophisticated investor is able to understand all firms’ financial reports

(with noise in the details regime). This is consistent with the awareness cost being

interpreted as awareness of the existence of disclosures in general, or as awareness of the

existence of certain accounting standards, given that the firms use the same accounting

standards. We show that the precision effect and the information asymmetry effect

still play important roles. More importantly, the standard setter would prefer the

summary regime whereas firms will voluntarily choose the details regime if and only

if the information asymmetry effect dominates the precision effect, that is, when the

unsophisticated investors’ information processing capacity is sufficiently small.5

The intuition of this result is similar to that of the famous prisoner’s dilemma and

is best illustrated using a two-firm example. Conditional on the unsophisticated in-

vestor participating, the details regime, by providing more precise disclosure, increases

the price informativeness. Since the unsophisticated investor is able to understand all

firms’ disclosures by incurring a single awareness cost, both firms hope the other firm

to coarsen disclosure, i.e., choose the summary regime, to induce the participation of

the unsophisticated investor. In other words, given that one firm chooses the summary

regime, it is a dominant strategy for the other firm to choose to disclose details. As a

result, in equilibrium every firm chooses the details regime, resulting in the unsophis-

ticated investor not participating. In other words, neither firm takes into account the

positive externality that their coarsened disclosure exhibit on the other firm through

5There are other conditions ensuring that the unsophisticated investor will participate if and only
if all firms choose the summary regime, as if the unsophisticated investor will always participate or
not participate regardless of the specific regime, then the details regime always dominates.

7



increased participation of the unsophisticated investor. As a result, they both choose

the socially suboptimal solution of too detailed disclosure.

Our results have the following implications. We show that there is some merit to the

SEC’s requirement of simplifying firms’ financial statement disclosure, in particular for

firms with a lot of retail investor participation, as firms voluntarily have the tendency to

make too complicated and detailed disclosures, which may result in information over-

load of the unsophisticated investors. However, the SEC’s main motivation is to reduce

non-relevant information, whereas our paper provides another important objective: to

level the playing field by reducing information asymmetry between the sophisticated

and unsophisticated investors. In particular, coarser disclosure requirement is only ben-

eficial if and only if information asymmetry among investors is important. In addition,

we show that the more limited the processing capacity of unsophisticated investors,

the more likely the regulation for coarser disclosure is efficiency-enhancing. Finally,

the comparative statics suggest that the standard setter should impose coarser disclo-

sure standards when the processing capacity of unsophisticated investors is smaller.

1.1 Related literature

Our paper makes several contributions to the literature. First, to the best of our knowl-

edge, we are one of the first few analytical papers in accounting to explore firms’ optimal

disclosure strategies in the presence of investors with limited information processing

capacity (see, e.g., Sims (2003) and Mackowiak et al. (2018) for reviews of rational inat-

tention literature and its application in finance and economics; see Blankespoor et al.

(2020) for a review of the analytical and empirical studies of the application in account-

ing). Among the few exceptions, Lu (2019) studies the financial reporting implications

of disclosing summary versus details in a setting with strategic complementarities ala

Angeletos and Pavan (2004) , Bertomeu et al. (2020) study firms’ voluntary disclosure

strategies in classical settings of Verrecchia (1983) and Dye (1985), and Jiang and Yang
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(2017) study the properties of optimal disclosure rules in a signalling game. Compared

with those studies, we explicitly model the pricing formation process in a setting with

no strategic complementarities and we consider the presence of both sophisticated and

unsophisticated investors. The information asymmetry between sophisticated and un-

sophisticated investors play an important role in our setting, while such effect is absent

in almost all other studies.

There are a few studies that show more disclosure may increase information asym-

metry. For example, Kim and Verrecchia (1994) show that public announcements

increase the information asymmetry between sophisticated investors who are better

able to interpret such announcements and the market maker that is not able to. How-

ever, the traders in their model is ex-ante identical and can become sophisticated if

incurring an information processing cost. As a result, while information asymmetry

increases, market liquidity also increases when public announcements become more

precise, as the increased information asymmetry results in more traders to become

sophisticated and thus incorporate more information into the prices. This is in con-

trast to our result that increased information asymmetry results in less sophisticated

investors dropping out of the market and thus decrease liquidity. Kim and Verrecchia

(1994) also acknowledged in their conclusion (page 60) that in their model “informa-

tion processors are identical and acquire private observations of identical precision” and

suggest “an interesting extension of the model presented here is to allow for private

information gathering of differential quality, because this possibility is likely to have a

material effect on the results of this paper”. Our paper can be viewed as an attempt

of extension along this line. Relately, Bushman et al. (1996) also study a model of se-

curities markets with both sophisticated and unsophisticated investors and when there

is a summary alongside a detailed report. In addition to the differences between the

information structure of the two papers, they assume that the market maker is able

to understand financial reports including both the summary and the detailed report,

9



whereas we follow Kim and Verrecchia (1994) and assume that the market maker does

not understand financial reports. We therefore focus more on the interaction between

the sophisticated and the unsophisticated investor, abstracting away from how the dif-

ferent types of disclosure affects the market maker. Because market maker benefits

from more disclosure in their setting, they also document that providing more disclo-

sure improves liquidity by reducing the information advantage of both sophisticated

and unsophisticated traders relative to the market maker, whereas we show that more

disclosure may reduce liquidity as it exacerbates the information advantage between

sophisticated and unsophisticated investors. Finally, both Kim and Verrecchia (1994)

and Bushman et al. (1996) are about pure exchange economy and it is not clear what

the economic consequences of information asymmetry and liquidity are. For example,

Kim and Verrecchia (1994) argue that market liquidity becomes lower on earnings an-

nouncement dates. However, on earnings announcement dates, the price reflects more

information and thus may have a beneficial real effect. Therefore, the prediction of

Kim and Verrecchia (1994) on the optimal disclosure choice of firms is not very clear.

Our paper, in contrast, has a clear criterion for ranking different information systems.

Second, our paper is related to the literature on the justification of disclosure regu-

lation and, in particular, mandatory disclosure. Most if not all papers in this literature

justify mandatory disclosure due to firms failing to take into account positive exter-

nalities, usually caused by correlation among their fundamentals (e.g., Admati and

Pfleiderer (2000), Dye (1990)).6 An exception is Fishman and Hagerty (1989), which

document a negative externality that justifies coarser disclosure requirements in the

presence of attention-constrained investors. In their setting, the negative externality is

driven by firms providing inefficiently more precise disclosure to compete for attention

of the investors as they assume that ex-ante identical investors incur zero cost in un-

6There is also a literature justifying mandatory disclosure as a way of standardization to reduce the
cost of interfirm comparisons (e.g., Zingales (2009), Easterbrook and Fischel (1984)). Standardization,
while an interesting topic, is not the focus of our study.
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derstanding one firm’s disclosure but prohibitively high cost in understanding that of

others. In our setting, not all investors are attention-constrained, which results in the

information asymmetry effect between the sophisticated investors (whose attention is

not constrained) and unsophisticated investors (whose attention is constrained). Such

information asymmetry effect is absent in Fishman and Hagerty (1989) as all of their

investors are attention-constrained. In addition, in Fishman and Hagerty (1989) each

investor is constrained to learn about one firm whereas in our setting after incurring

the awareness cost, each investor is able to learn about many firms. Therefore, in our

setting, the negative externality comes from each firm relying on other firms to coarsen

disclosure to lure investors in, which is different from the source of negative exter-

nality in Fishman and Hagerty (1989). Finally, in our paper the negative externality

exists if and only if the information asymmetry effect dominates the precision effect,

whereas in Fishman and Hagerty (1989) the negative externality always exists. There-

fore, our results are driven by very different forces and have very different regulatory

implications.

Finally, our paper is related to the literature that explores the impact of disclosure

on how stock price disciplines managers’ behavior (e.g., Fishman and Hagerty (1992),

Baiman and Verrecchia (1995), Baiman and Verrecchia (1996) and Kanodia and Lee

(1998)). We introduce unsophisticated investors into the model and explore how the

presence of unsophisticated investors affects price informativeness, which in turn af-

fects firms’ optimal disclosure strategies. We find that more precise disclosure, by

increasing the information asymmetry between sophisticated investors and unsophis-

ticated investors, may result in unsophisticated investors not participating in trading

and therefore weaken price informativeness and thus the stock price’s disciplinary role.

This calls for firms and regulators to adopt coarser disclosure such as disclosing only

summaries, with the justification for coarser disclosure different from most of the papers

in this literature.
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The paper is organized as follows. Section 2 introduces the model of a one-firm

setting. Section 3 solves for the benchmark case where there is no difference in investors’

sophistication levels. It shows that providing more details is always better and lays

out the algebraic framework for subsequent analysis. Sections 4 and 5 solve for the

equilibrium for the one-firm case, whereas Section 6 solves for the multiple-firm case

that introduces disclosure externalities. Finally, Section 7 discusses implications and

Section 8 concludes.

2 Model set-up

The one-firm setting consists of one firm and two investors: an unsophisticated investor

(U) and a sophisticated investor (S).7 There are four dates, t = 0, 1, 2 and 3. The firm

chooses its disclosure policy at date 0 to maximize the trading price at date 2, net of

an investment cost. The firm has access to a project and can choose the amount of

investment at t = 1. Investing I costs the firm 1
2
I2 but generates a terminal firm value

of θ ∼ N(I, 1) on t = 3. Note that we normalize the variance of the terminal value to 1.

Following prior literature (e.g., Baiman and Verrecchia (1995), Baiman and Verrecchia

(1996), and Gao et al. (2019)), we assume that I is not observable to investors. Date

2 price is determined by trading among investors. We now discuss other ingredients of

the model as follows.

Disclosure policy At t = 0, the firm chooses from the following two disclosure

regimes:

In the summary regime (M), the firm discloses a signal r about its terminal value

r = θ + ϵ, where ϵ ∼ N(0, σ2
ϵ ).

In the details regime (D), the firm discloses two signals: r and ϵ.

The signal r can be interpreted as a summary report that usually appears on the

7One can think of those investors as a representative investor from each group. Introducing more
than one investor in each group and endogenizing the number of unsophisticated investors (as all
sophisticated investors will participate) will not change our main insights qualitatively but will signif-
icantly complicate the algebra.
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main body of financial statements. The signal ϵ can be interpreted as supplementary

information to help understand the summary report, which is usually disclosed in

the footnotes. As discussed in the introduction, examples of r and ϵ include 1) r

representing the fair values of the firms’ derivatives positions and ϵ representing more

details regarding firms’ underlying motives in using derivatives to hedge, as required by

SFAS 161; and 2) r representing the estimates of the firms’ Level III fair value assets

and liabilities and ϵ representing more details such as valuation models and inputs

used, as required by SFAS 157. All signals are disclosed on t = 1.8

Information processing The sophisticated investor (S) can process all signals

perfectly and costlessly. The unsophisticated investor (U) incurs processing cost. The

cost that U incurs is two-fold. First, U needs to incur an awareness cost κ > 0 to be

aware of the firm’s disclosure. Second, after incurring the awareness cost, while U is able

to understand the summary report r perfectly, U’s understanding of the supplemental

information is imperfect due to, e.g., limited information processing capacity. This

assumption is also realistic: while in general people understand what earnings numbers

mean, understanding the different components of the earnings numbers is more subtle

and requires more sophisticated knowledge of accounting. We model this as U receiving

a noisy signal y about ϵ: y = ϵ + η, where η ∼ N(0, σ2
η). We define C ≡ 1

σ2
η
, where C

captures the extent to which U can understand the supplementary information. For

simplicity, we will sometimes call C as U’s information processing capacity. The higher

U’s information processing capacity, the smaller the receiver’s noise generated by U,

following Myatt and Wallace (2012).

Trading Trading follows Kyle (1985). On t = 2, U and S submit market orders dU

and dS based on their information sets. Noise traders submit order n ∼ N(0, σ2
n). The

risk-neutral market maker observes the total order flow Q = dU +dS +n and sets stock

8The current information structure implies that a sophisticated investor, by observing r and ϵ, is
able to perfectly back out θ. This is merely for simplifying the algebra and our insights will remain
qualitatively unchanged if we assume that the second signal is ϵ plus some noise instead of ϵ.
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price P such that the market maker breaks even.

The timeline of the model is as follows. On t = 0, the firm determines its disclosure

policy. At t = 1, the firm chooses investment I and discloses according to the disclosure

policy chosen at date 0. At t = 2, investors process the firm’s disclosure and trade

based on their information sets. At t = 3, the firm’s terminal value is realized.

Before we proceed, it is useful to discuss what the first-best investment looks like.

The first-best case refers to either I being publicly observable or when the firm chooses

I to maximize terminal firm value rather than the short-term price. In this case, the

firm chooses I to maximize

E[θ|I]− 1

2
I2 = I − 1

2
I2.

First-order condition therefore results in

IFB = 1.

3 Benchmark

We start our discussion with a benchmark case in which there is one firm and U is like

S, that is, U incurs a zero awareness cost and is able to understand the notes perfectly

(C = +∞), that is, U has infinite information processing capacity. We solve all our

settings through backward induction. First we solve for the equilibrium of the trading

game at t = 2, given the investors’ conjecture of the firm’s investment level, for each

disclosure regime. We then solve for firm’s optimal investment decision at t = 1, and

in equilibrium the firm’s actual choice has to be consistent with the conjecture, for

each disclosure regime. Finally, we compare the expected price at t = 0 of the two

disclosure regimes and arrive at the optimal disclosure policy at t = 0.

First, in this benchmark case, the trading game and thus the solution at t = 2 is

very similar to Kyle (1985). We start with the summary regime (M). In this regime,
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the information sets of both U and S consist of the summary item: r = θ + ϵ. The

next lemma characterizes the players’ equilibrium strategies.

Lemma 1 In the summary regime, there exists a unique equilibrium in which both U

and S’s orders are linear in their information: dU = bU(r − Î) and dS = bS(r − Î).

Conditional on the total order flow Q, the market maker sets P = λQ + Î, where Î

is investors’ conjecture of the firm’s investment level, λ =
√
2

3
√

σ2
n+σ2

nσ
2
ϵ

, and bU = bS =

σ2
n√

2
√

σ2
n(σ

2
ϵ+1)

.

We next analyze the firm’s investment decision on t = 1 in the summary regime.

Recall that the firm’s objective is to maximize the stock price net of investment cost

at t = 2. Hence, the firm’s optimization problem is as follows:

max
I

E[P ]− 1

2
I2 = E[λQ+ Î]− 1

2
I2

= E[λ(bU(r − Î) + bS(r − Î) + n) + Î]− 1

2
I2

= λ(bU + bS)I −
1

2
I2 + (1− λ(bU + bS))Î

The firm takes the market’s conjecture Î as given when choosing I. Hence, the optimal

investment in regime M is

IM = λ(bU + bS) =
2

3 (σ2
ϵ + 1)

. (1)

IM is always less than 1, which is the first-best investment level. Hence, the firm

underinvests, as the noise in the reports results in investors putting less weight on the

reports and thus reduces the marginal benefit of investment. In equilibrium, IM = Î

and thus E[P ] = IM − 1
2
I2M . Clearly, the more informative the price is about the

terminal value (i.e., the higher λ(bU+bS)), the less severe the under-investment problem

is.

In the details regime (D), both U and S understand the terminal value θ perfectly due

to the supplementary information disclosed in the footnotes. Therefore, the equilibrium
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in regime D is the limiting case of regime M when σ2
ϵ → 0. Because it can be shown

that λ(bU + bS) decreases in σ2
ϵ , we know that under-investment problem is less severe

in regime D than in regime M. This results in the following proposition.

Proposition 1 In the benchmark case when U is as sophisticated as S, the firm always

prefers regime D (details) over regime M (summary).

The intuition for Proposition 1 is straightforward. In regime D, both investors get

strictly and equally more precise information about the terminal value θ than in regime

M (i.e., there is no information asymmetry between U and S in the benchmark). There-

fore, in regime D, the price better reflects the terminal value and the underinvestment

problem is less severe. What is crucial here is that U will always participate in trading.

As we will see next, when U has finite information processing capacity, this may not

necessarily be the case, resulting in D not necessarily dominating M.

4 Trading and investment equilibrium in a one-firm

setting

We now turn to the main case in which there is one firm and U has finite information

processing capacity, that is, U has to incur the awareness cost to understand the dis-

closures. In addition, in regime D, U cannot process the detailed information perfectly

(i.e., C < +∞). It is clear from the insight in, e.g., Milgrom and Stokey (1982), that

U will not participate in trading if U does not try to understand the disclosures. The

reason is that in this case, U is uninformed, is aware of the existence of a more informed

S if U chooses to trade and thus will not trade.

Conditional on U participating in the trading (i.e., when U incurs the awareness

cost κ), the equilibrium in regime M is identical to the benchmark case because the

information sets of both U and S still only consist of the summary item r. We use πM

to denote U’s expected trading profit in regime M. It is clear that πM does not depend

on C, as C only affects U ’s understanding of ϵ in regime D.
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We next analyze the equilibrium in regime D. The information sets of U and S are

different in this regime. Despite this complication, a unique linear equilibrium exists.

Proposition 2 In regime D (details), conditional on U’s participation, there exists a

unique linear equilibrium in which U and S’s orders are linear in their information

signals. U’s expected trading profit as a function of his sophistication level, πD(C), is

a continuous and increasing function of C.

Proposition 2 echoes the general result in Lambert et al. (2018) that a unique linear

equilibrium exists in Kyle model when extending to multiple strategic traders with

different information. We apply this general result to explore the question of whether

more details should be disclosed. Our focus here is U’s expected trading profit, because

U’s expected profit, by affecting whether U chooses to trade, determines the number of

investors processing the firm’s disclosure and subsequently the informativeness of the

stock price.9 In fact, the specific formula of πD(C) does not matter for our analysis. All

we need is that U’s profit (πD(C)) increases in U’s capacity, which arises endogenously

in our setting.

Using the equilibrium strategies derived in Proposition 2, it is straightforward to

calculate that the firm’s optimal investment level in regime D is (conditional on U’s

participation)

IDB =
6Cσ2

ϵ + 6σ2
ϵ + 8

9Cσ2
ϵ + 12σ2

ϵ + 12
, (2)

where the subscript D denotes regime D, and B denotes that both investors are trading.

Comparing (2) with (1), it is straightforward that IDB > IM , implying that the under-

investment problem is less severe in regime D than in regime M if U participates. This

result is intuitive: in regime D, both U and S get more information. Therefore, if U

participates, the price should reflect the terminal value more precisely in regime D.

9Ceterus paribus, the expected stock price on t = 2 increases in the number of participating
investors.
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When U does not participate, S is the only trader and the model reduces to the

single-trader setting as in Kyle (1985). In this case the firm’s investment level is

IDS =
1

2
, (3)

where the subscript D denotes regime D, and S denotes that only S is trading.

To simplify the algebra, from now on we assume that U participates if and only if

his trading profit conditional on participation is bigger than the awareness cost κ.10

5 Main results of the one-firm setting

When choosing between the two regimes, the firm not only considers how precise

the signals are but also how many investors will process its disclosure. Hence, it is

important to compare U’s trading profit in the two regimes. One might think that

U’s profit is always higher in the details regime than in the summary regime because

U receives strictly more information in regime D. Perhaps surprisingly, this is not the

case, as shown in the next lemma.

Lemma 2 There exists a threshold C0 > 0 such that πD(C) > πM if and only if

C > C0.

To understand Lemma 2, let us start with two extreme cases. First, when C = +∞,

U’s trading profit is higher in the details regime than in the summary regime because his

information is more precise in D. In particular, in the summary regime, both investors

receive r = θ + ϵ. In the details regime, both investors are able to infer θ perfectly

from r and ϵ. Therefore, their profits are larger in regime D due to the more precise

information.

10Strictly speaking, U does not participate when he has no incentive of deviating. That is, when
only S is trading, U does not want to incur the awareness cost κ to enter into trading. There is
also a possible mixed strategy equilibrium in which U is indifferent between participating and not
participating. Considering these complications does not affect our results.
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Second, consider the case of C = 0. In regime D, S receives both θ and ϵ. However,

since U cannot process the supplemental information at all, he receives r = θ + ϵ.

Compared to regime M, U receives the same information and S receives additional

information. Hence, the information asymmetry between U and S is larger in regime

D. In fact, S is trading more aggressively in regime D due to the additional information

and S’s information advantage over U. Therefore, on average, the market maker reacts

more strongly to order flows even though U’s information remains the same. This

explains why πD(0) < πM .

In general, when C ∈ (0,+∞), there are two effects at play. The first is precision

effect. Due to the additional disclosure, U’s information becomes more precise, which

leads to higher trading profit. The second is information asymmetry effect. Due to the

additional disclosure, the information asymmetry between U and S increases, which

lowers the trading profit of U. The extreme case of C = +∞ can be viewed as the

case with only precision effect whereas the extreme case of C = 0 can be viewed as the

case with only information asymmetry effect. We show that when C increases, U is

able to understand more of the supplemental information. Therefore the precision effect

increases while the information asymmetry effect decreases. Therefore, the information

asymmetry effect dominates the precision effect if and only if U’s capacity is sufficiently

small (i.e., C sufficiently small).

We now analyze the firm’s optimal disclosure policy on t = 0, as illustrated in the

next proposition.

Proposition 3 The firm will voluntarily choose the summary regime over the details

regime if and only if σ2
ϵ < 1

3
, C < C0, and κ ∈ (πD(C), πM).

The conditions in Proposition 3 can be understood in three steps. First, if U’s

capacity is large (C > C0), U’s trading profit is higher in regime D than in regime M,

as the precision effect dominates the information asymmetry effect, as discussed above.
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Second, if κ > πM or κ < πD(C), implying that the awareness cost is either too

high or too low, U either always participates or never participates regardless of the

firm’s disclosure policy. In this case, the firm will simply choose regime D to provide

additional information.

Third, when κ ∈ (πD(C), πM), U will participate in regime M but will not participate

in regime D. Note that this region is non-empty only if C < C0, that is, when the

precision effect is dominated by the information asymmetry effect. In this case, the

firm will compare (1) with (3) to determine the optimal regime. That is, the firm

will not provide supplementary information only when the under-investment problem

is less severe in the summary regime than in the details regime. It is straightforward

to verify that IM > IDS if and only if

σ2
ϵ <

1

3
.

Intuitively, regime D is preferred when the summary information is reasonably precise

about the terminal value, so that the benefit of additional information to S dominates

the reduction of uninformed traders.

Note that the conditions in Proposition 3 are not completely expressed in terms of

exogenous parameters as πD(C) is an endogenous function of C. Define C∗ to be the

value such that

πD(C
∗) = κ. (4)

Therefore, πD(C) < κ is equivalent to C < C∗ due to the monotonicity of πD(.).

Using the definition of C∗ in (4), we can re-write the conditions in Proposition 3 in

terms of conditions on exogenous parameters.

Corollary 1 The firm will voluntarily choose M over D if and only if σ2
ϵ < 1

3
, κ < πM ,

and C < C∗. Furthermore, ∂C∗

∂σ2
ϵ
< 0.

Corollary 1 shows that M dominates D only when U’s capacity is sufficiently small.

In fact, when κ < πM , C∗ < C0, implying that the capacity threshold at which the firm
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is indifferent between D and M is even smaller than the threshold at which πM = πD(C).

This is intuitive because for the summary regime to dominate the details regime, we

not only require πM > πD(C) but also require κ ∈ (πD(C), πM), which puts further

constraints on C. The comparative statics ∂C∗

∂σ2
ϵ
< 0 shows that it is more likely that M

dominates D when the summary information becomes more precise about the terminal

value. This result arises because when the summary information is more precise, the

incremental benefit of disclosing details in the D regime is reduced, making regime M

more appealing.

6 Multiple-firm setting: Disclosure externalities

In order to study the effect of rational inattention in the presence of disclose exter-

nalities, we now extend the one-firm setting to multiple-firm setting. We start with a

two-firm setting, as the intuition is best illustrated in this setting. The two firms are

indexed by i = 1, 2. Each firm is endowed with a project. Denote firm i’s amount of

investment by Ii. Investing Ii incurs a cost of 1
2
I2i to firm i. Firm i’s terminal value

at t = 3 from investing Ii is θi ∼ N(Ii, 1), where we again normalize the variance of

the terminal value to 1. We assume that θ1 and θ2 are independent of each other to

abstact away from the externalities caused by correlated fundamentals as identified in

the prior literature (e.g., Admati and Pfleiderer (2000) and Dye (1990)).

On t = 0, each firm simultaneously chooses from the two disclosure regimes (M and

D) as defined in the main model. The sophisticated investor (S) can process all signals

perfectly. The unsophisticated investor (U)’s processing cost is again two-fold. First,

U has to incur an awareness cost κ > 0 to be aware of the financial reports of both

firms (as otherwise U will not participate in trading because of the same reason as in

the one-firm setting). One can think of this cost as the cost of understanding common

accounting standards used by the two firms, whereas incurring one cost enables one to

understand all reports prepared under the common accounting standards (Gao et al.
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(2019)). Second, after incurring the awareness cost, U can understand the summary ri

of each firm perfectly. However, U’s understanding of the supplemental information is

limited. For each firm i, U only receives a noisy signal yi about ϵi: yi = ϵi + ηi, where

ηi ∼ N(0, 1
C
) and C again captures U’s information processing capacity for each firm,

which we assume to be equal to simplify the algebra.

6.1 Equilibrium

The trading game on t = 2 is similar to that of the main model except that investors

are now able to profit from trading at both firms. Conditional on the participation

decision of U, the equilibrium of the trading game at each firm is still described by

Lemma 1 and Proposition 2.

When considering the firms’ choices of disclosure policies on t = 0. There are four

possible strategy profiles to consider: (D, D), (D, M), (M, D), and (M, M). The next

proposition characterizes the equilibrium.

Proposition 4 When C > C0 or σ2
ϵ > 1

3
, (D,D) is the unique equilibrium.

When C < C0 and σ2
ϵ < 1

3
, there are three possible scenarios:

(i) If κ > 2πM or κ < 2πD(C), (D,D) is the unique equilibrium.

(ii) If κ ∈ (2πD(C), πD(C) + πM), there are two equilibria: (D,M) and (M,D).

(iii) If κ ∈ (πD(C) + πM , 2πM), there are two equilibria: (D,D) and (M,M).

The intuition for Proposition 4 is as follows. First, when C > C0, we know from

Proposition 3 that U will always participate. However, switching from summary to

details reduces U’s willingness to participate, as U’s expected trading profit is smaller.

Hence, in this case, no firm has an incentive to deviate to the summary regime. Sim-

ilarly, when σ2
ϵ > 1

3
, the summary information is so imprecise that the investment

level in the summary regime is lower than that in the details regime, despite the fact

that only S participates in the details regime. In both cases, (D, D) is the unique

equilibrium.
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We thus focus on the case of C < C0 and σ2
ϵ < 1

3
. First, when κ > 2πM or

κ < 2πD(C), that is, the awareness cost is either too high or too low, both firms will

choose the details regime because U either always participates or never participates. In

other words, switching from regime M to regime D does not change U’s willingness to

participate. Thus, regime D dominates regime M because of the additional information

in regime D.

Second, consider the case of κ ∈ (2πD(C), πD(C) + πM). To see why (D, M) and

(M, D) are equilibria, note that, first, the firm that chooses regime M will not deviate

to regime D. Suppose such deviation occurs, U’s expected trading profit then becomes

2πD(C).11 U will choose not to participate because the awareness cost is higher than

the expected trading profit (i.e., κ > 2πD(C)). Therefore, the firm making such a

deviation will be strictly worse-off because having both investors participating in the

summary regime is better than having only S participating in the details regime, due

to σ2
ϵ < 1

3
. Second, the firm that chooses the details regime will also not deviate. The

reason is as follows. U’s expected trading profit in the equilibrium is πD(C)+πM , which

is lower than the awareness cost κ. Hence, U will participate if one firm chooses M and

one firm chooses D, and thus will also participate if both firms choose M (i.e., the firm

choosing D switches to M) as πD(C) < πM when C < C0 and σ2
ϵ < 1

3
. However, given

the deviation of the firm choosing D to choosing M, both investors would receive less

information with U always participating. Hence, the firm making such a deviation will

become strictly worse-off. Therefore, conditional on one firm choosing M, the other

firm will choose D.

Finally, consider the case of κ ∈ (πD(C) + πM , 2πM). In this case, because κ >

πD(C) + πM > 2πD(C),12 U will not participate when both firms choose the details

regime. To see why (D, D) can be an equilibrium, consider the potential deviation in

11The conditions C < C0 and σ2
ϵ < 1

3 ensure that πD(C) < πM , i.e., U will get a smaller trading
profit in the D regime, if U participates in trading in both regimes.

12Again, the conditions C < C0 and σ2
ϵ < 1

3 ensure that πD(C) < πM .
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which one firm deviates to the summary regime. After such a deviation, U’s expected

trading profit becomes πD(C)+πM . U will still not participate because κ > πD(C)+πM .

However, the firm that deviates is strictly worse off because S’s available information

becomes worse. To see why (M, M) is also an equilibrium, note that U will participate

when both firms choose M because κ < 2πM . Suppose now one firm switches to

D. After this deviation, U’s expected trading profit becomes πD(C) + πM . Because

κ > πD(C) + πM , U will choose not to participate. Thus, the firm making such a

deviation becomes strictly worse-off because having both investors participating in the

summary regime is better than having only S participating in the details regime due

to σ2
ϵ < 1

3
.

6.2 Firms’ optimal choices vs socially optimal choices

From Proposition 4, when C < C0, σ
2
ϵ < 1

3
, and κ ∈ (πD(C) + πM , 2πM), (D, D), while

being an equilibrium, is socially sub-optimal. The intuition is similar to that of the

Prisoner’s Dilemma: both firms would be better off if they coordinate with each other

and choose M. However, if one firm believes that the other will deviate and choose D,

it is optimal for that firm to deviate to D as well. For all other cases, the equilibrium

is also socially optimal. The next corollary summarizes this finding.

Corollary 2 The equilibrium is socially optimal except for the case C < C0, σ
2
ϵ < 1

3
,

and κ ∈ (πD(C) + πM , 2πM), in which firms’ payoffs in (M,M) are higher than in

(D,D).

Due to the existence of multiple equilibria, we do not know whether the firms will

end up playing the socially optimal equilibrium (M, M) in the case of C < C0, σ
2
ϵ < 1

3
,

and κ ∈ (πD(C) + πM , 2πM). One commonly used equilibrium selection technique is

risk-dominance (e.g., Harsanyi et al. (1988)). The basic idea is that the players of a

game are more likely to choose a particular equilibrium if they think that the payoff
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from this equilibrium is safer when facing uncertainty over other players’ strategies. In

the next proposition, we use the risk-dominance criterion.

Proposition 5 When C < C0, σ
2
ϵ < 1

3
, and κ ∈ (πD(C) + πM , 2πM), there exists a

threshold σ∗ such that (D,D) risk-dominates (M,M) if and only if σ2
ϵ > σ∗. Therefore,

when C < C0, σ
2
ϵ ∈ (σ∗, 1

3
), and κ ∈ (πD(C)+πM , 2πM), the firms’ equilibrium policies

are not socially optimal.13

It is intuitive that (D, D) risk-dominates (M, M) when the summary item is suffi-

ciently noisy (i.e., σ2
ϵ > σ∗): In this case, choosing M is too risky because the summary

item r is not very precise about the terminal value. Importantly, we show that σ∗ < 1
3
.

Therefore the firms’ equilibrium disclosure policies are socially inefficient when both

the precision of the summary report and U’s awareness cost are in the intermediate

range, and U’s capacity is sufficiently small. Intuitively, in this case, the exogenous

parameters are such that U will choose to incur the awareness cost and participate

when at least one of the firms disclose summary but will not when both firms disclose

details. In addition, U is better off if both firms disclose summary. However, firms

do not take into account the positive externality that their summary disclosure would

induce the unsophisticated investor to incur the awareness cost and study the finan-

cial reports of both firms. As a result, they disclose too much detailed information to

cater to the sophisticated investor whereas they could both be better off if they can

both commit to disclosing summary and U participates. Proposition 5 thus provides

the conditions when it is necessary for disclosure regulations to require the firms to

simplify their disclosure.

6.3 Extension to N firm setting

In this section, we extend the analysis to allow N firms. We show that our main results

remain qualitatively the same.

13(σ∗, 1
3 ) is non-empty.
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The model set-up is otherwise identical to the two-firm setting except that there

are N > 2 firms, denoted by i = 1, 2, ..., N . The unsophisticated investor (U) incur

an awareness cost κ > 0 to be aware of the financial reports of all firms. After in-

curring the awareness cost, U can understand the summary ri perfectly. However, U’s

understanding of the supplemental information is limited. For each firm i, U is only

able to understand a noisy signal yi about ϵi: yi = ϵi + ηi, where ηi ∼ N(0, 1
C
) and C

again captures U’s information processing capacity for each firm, which we assume to

be equal to simplify the algebra.

The next proposition characterizes the firms’ optimal disclosure choices in the equi-

librium.

Proposition 6 When C > C0 or σ2
ϵ > 1

3
, all firms choosing the details regime (D) is

the unique equilibrium.

When C < C0 and σ2
ϵ < 1

3
:

(i) If κ > NπM or κ < NπD(C), all firms choosing the details regime (D) is the

unique equilibrium.

(ii) If κ ∈ (NπD(C), NπM), we partition the interval (NπD(C), NπM) into N sub-

intervals: ∪N
T=1[(N − T + 1)πD(C) + (T − 1)πM , (N − T )πD(C) + TπM).

When κ belongs to the first interval, there is a unique equilibrium in which one firm

chooses the details regime (D), and the rest N − 1 firms choose the summary regime

(M).

When κ belongs to the T th interval where T ≥ 2, there are two equilibria: ( I) all

firms choose the details regime (D); ( II) T firms choose the summary regime (M), and

the rest N − T firms choose the details regime (D). Furthermore, equilibrium I risk

dominates equilibrium II if and only if σ2
ϵ > σ∗, where σ∗ is defined in Proposition 5.

Similar to Proposition 4, Proposition 6 shows that in the case of N firms, there may

exist multiple equilibria and all firms end up choosing the details regime is the risk-

dominant equilibrium when the summary information is not too precise. However, all
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firms choosing details can be an inefficient equilibrium because they would be better

off if T of them coordinate with each other and choose M. This result is confirmed

in the next corollary. The intuition is similar to the two-firm case, as firms do not

take into account the positive externality that their summary disclosure would exert

on other firms, through attracting U’s participation.

Corollary 3 When C < C0, σ
2
ϵ ∈ (σ∗, 1

3
), and κ is in the T th interval where T ≥ 2,

the firms’ equilibrium disclosure choices are not socially optimal.

Corollary 3 follows directly from Proposition 6 and the previous result that when

C < C0 and σ2
ϵ < 1

3
, having both investors in the summary regime is better than having

only S in the details regime (Proposition 3).

7 Implications

Our results provide several empirical and regulatory implications.

First, Proposition 3 and Corollary 1 show that when investors’ information pro-

cessing capacities are sufficiently small and the summary information is sufficiently

precise, it is optimal for the firm not to disclose more details. This stands in contrast

to the usual notion that more information will not hurt as investors are able to discard

information that they do not need. Our results suggest that when some investors are

not sophisticated enough, disclosing more information will exacerbate the information

asymmetry between sophisticated and unsophisticated investors, leading to less unso-

phisticated investors participating in the market and less informative stock prices. Our

results therefore predict an increase in information asymmetry and a decrease in retail

investor participation when firms disclose more detailed and complicated information.

The empirical findings in Blankespoor et al. (2014) is consistent with the first predic-

tion, whereas the findings in Lawrence (2013) is consistent with the second prediction,

to the extent that more concise and clear disclosure is the opposite of more detailed
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and complicated disclosure. In terms of specific disclosures, our results suggest that

the detailed disclosure of fair value accounting information mandated by SFAS 131, in

particular, level III fair value information, as well as detailed disclosure on derivatives

mandated by SFAS 161, may result in less retail investor participation.14

Second, Proposition 5 shows that it is socially optimal for regulators to require the

firms to simplify their disclosure as firms do not take into account the positive ex-

ternalities of summary disclosure on the participation of retail investors. As a result,

they have the tendency to disclose too detailed information to cater to sophisticated

investors. Our results therefore provide a cautionary tale to the regulators on trying to

impose firms to disclose more detailed information. In this sense, we share the concerns

documented in Dyer et al. (2017) that firms’ annual reports have become longer and

more boilerplate due to regulatory requirements and we provide a theoretical explana-

tion for the concerns: loss of retail investor participation, reduced price informativeness

and reduced investment efficiency. Our results also provide justification for regulators

implementing plain language disclosure, in particular in markets that have lots of retail

investor participation.

8 Conclusions

We study whether to disclose summary versus details in a setting where the market

price disciplines managers’ real decisions and the market price is determined by trading

decisions of investors with different levels of sophistication, based on their understand-

ing of firm disclosure of either summary or details. While the sophisticated investor

always understands everything costlessly, the unsophisticated investor needs to incur

an awareness cost to understand any disclosure and does not understand completely

the details, due to processing and integration costs. We show that when the unso-

14Steffen (2021), on the other hand, finds a decrease in bid-ask spread after the mandate of SFAS
161.
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phisticated investor cannot process much of the details, a firm may prefer disclosing

summary over details as detailed disclosure, by exacerbating information asymmetry

between the sophisticated and unsophisticated investors, prevents the unsophisticated

investors from understanding disclosure and trading in the stock market, therefore

reducing price informativeness. We also show that in a multiple-firm setting with dis-

closure externalities, there may be too much detailed disclosure so it is socially optimal

for the regulator to force the firm to disclose just the summary. The reason is that none

of the firms takes into account that by disclosing summary, they are able to attract

the unsophisticated investor, since the unsophisticated investor’s participation will also

benefit other firms. As a result, they both disclose details to pander to the sophisti-

cated investor, and this is more likely when the unsophisticated investor’s information

processing capacity is sufficiently small. Our results therefore provide a cautionary

tale for the regulators to mandate more detailed disclosures, in particular when the

level of retail investor participation is high, as such mandate may reduce retail investor

participation, resulting in decreased price informativeness and investment efficiency.

Our results are based on a single representative sophisticated investor and a sin-

gle representative unsophisticated investor with no disclosure cost. While this is for

analytical tractability, future work can relax those assumptions by endogenizing the

number of sophisticated and unsophisticated investors participating in the market,

introducing a disclosure cost that vary with disclosure regime and generate new im-

plications regarding how the portion of investors participating varies with different

disclosure regimes and disclosure costs. We believe, however, that our main insight

that more detailed disclosure, through exacerbating information asymmetry between

sophisticated and unsophisticated investors, reduces the tendency of unsophisticated

investors to participate, will hold and will play an important role in those analysis.
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A Proofs

A.1 Proof of Proposition 2

We conjecture that the equilibrium is linear and later confirms this conjecture. We

use Î to denote other players’ conjecture of the firm’s equilibrium investment level.

Because Î only affects the mean of θ and players’ conjecture is correct, we can assume

the underlying asset being traded is θ − Î. This means we can assume the trading

orders of U and S and the stock price take the following forms: dS = b1(r− Î)+b2ϵ and

dU = b3(r − Î) + b4y, and P = λ(dU + dS + n) + Î. We now solve for the parameters.

First, consider U’s best response to other players’ strategies. His profit maximization

problem is as follows:

max
dU

E[dU(θ − P )|r, y] = E[dU((θ − Î)− λ(dU + dS + n))|r, y]

Using the fact that λ is constant, E[n|r, y] = 0, and dS = b1(r− Î)+ b2ϵ. The objective

function becomes

max
dU

E[dU((1− λb1)(θ − Î)− λ(b1 + b2)ϵ− λdU)|r, y].

This objective is quadratic in dU . The first order condition implies

dU = E[
(1− λb1)(θ − Î)− λ(b1 + b2)ϵ

2λ
|r, y]

=
1− λb1

2λ
(

Cσ2
ϵ + 1

Cσ2
ϵ + σ2

ϵ + 1
(r − Î) +

Cσ2
ϵ

Cσ2
ϵ + σ2

ϵ + 1
y)

− λ(b1 + b2)

2λ
(

σ2
ϵ

Cσ2
ϵ + σ2

ϵ + 1
(r − Î) +

Cσ2
ϵ

Cσ2
ϵ + σ2

ϵ + 1
y),

where we apply Bayes’ rule in arriving at the expression in the second line. We thus

get the following two conditions:

b3 =
1− λb1

2λ

Cσ2
ϵ + 1

Cσ2
ϵ + σ2

ϵ + 1
− λ(b1 + b2)

2λ

σ2
ϵ

Cσ2
ϵ + σ2

ϵ + 1
; (5)

b4 =
1− λb1

2λ

Cσ2
ϵ

Cσ2
ϵ + σ2

ϵ + 1
− λ(b1 + b2)

2λ

Cσ2
ϵ

Cσ2
ϵ + σ2

ϵ + 1
. (6)
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Second, consider S’s best response to other players’ strategies. His profit maximiza-

tion problem is as follows:

max
dS

E[dS(θ − P )|r, ϵ] = E[dS((θ − Î)− λ(dU + dS + n))|r, ϵ]

Using the fact that λ is a constant, E[n|r, ϵ] = 0, and dU = b3(r− Î)+b4y, the objective

function becomes

max
dS

E[dS((1− λb3)(θ − Î)− λ(b3 + b4)ϵ− λdS)|r, ϵ].

This objective is quadratic in dS and the first order condition implies

dS = E[
(1− λb3)(θ − Î)− λ(b3 + b4)ϵ

2λ
|r, ϵ]

=
1− λb3

2λ
(θ − Î)− λ(b3 + b4)ϵ

2λ

We thus get the following two conditions:

b1 =
1− λb3

2λ
, (7)

b1 + b2 = −λ(b3 + b4)ϵ

2λ
. (8)

(5), (6), (7), (8) are four linear equations with four unknowns (b1, b2, b3, b4). Solving

the four equations leads to

b1 =
3Cσ2

ϵ + 6σ2
ϵ + 4

9Cλσ2
ϵ + 12λ+ 12λσ2

ϵ

; (9)

b2 = − (C + 2)σ2
ϵ + 2

λ ((3C + 4)σ2
ϵ + 4)

; (10)

b3 =
3Cσ2

ϵ + 4

9Cλσ2
ϵ + 12λ+ 12λσ2

ϵ

; (11)

b4 = − Cσ2
ϵ

3Cλσ2
ϵ + 4λ+ 4λσ2

ϵ

; (12)

(9), (10), (11), (12) express the coefficients as functions of λ.

Finally, consider the market maker’s pricing function. The market maker sets P =

E[(θ− Î)|Q]+ Î, where Q = dU +dS+n = (b1+b3)(θ− Î)+(b1+b2+b3+b4)ϵ+b4η+n.
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Using Bayes’ rule, we have

λ =
(b1 + b3)σ

2
θ

(b1 + b3)σ2
θ + (b1 + b2 + b3 + b4)2σ2

ϵ + b24
1
C
+ σ2

n

. (13)

Plugging (9), (10), (11), (12) into (13) and solving for λ leads to

λ =

√
18C2σ4

ϵ + 45Cσ4
ϵ + 48Cσ2

ϵ + 36σ4
ϵ + 68σ2

ϵ + 32√
81C2σ2

nσ
4
ϵ + 216Cσ2

nσ
4
ϵ + 216Cσ2

nσ
2
ϵ + 144σ2

n + 144σ2
nσ

4
ϵ + 288σ2

nσ
2
ϵ

. (14)

Plugging (14) into (9), (10), (11), (12) leads to

b1 =
σ2
n (3(C + 2)σ2

ϵ + 4) ((3C + 4)σ2
ϵ + 4)√

σ2
ϵ (9C(2C + 5)σ2

ϵ + 48C + 36σ2
ϵ + 68) + 32

√
σ2
n ((3C + 4)σ2

ϵ + 4) 2
, (15)

b2 = − 3σ2
n ((C + 2)σ2

ϵ + 2) ((3C + 4)σ2
ϵ + 4)√

σ2
ϵ (9C(2C + 5)σ2

ϵ + 48C + 36σ2
ϵ + 68) + 32

√
σ2
n ((3C + 4)σ2

ϵ + 4) 2
, (16)

b3 =
σ2
n (3Cσ2

ϵ + 4) ((3C + 4)σ2
ϵ + 4)√

σ2
ϵ (9C(2C + 5)σ2

ϵ + 48C + 36σ2
ϵ + 68) + 32

√
σ2
n ((3C + 4)σ2

ϵ + 4) 2
, (17)

b4 = − 3Cσ2
nσ

2
ϵ ((3C + 4)σ2

ϵ + 4)√
σ2
ϵ (9C(2C + 5)σ2

ϵ + 48C + 36σ2
ϵ + 68) + 32

√
σ2
n ((3C + 4)σ2

ϵ + 4) 2
. (18)

Hence, we verified that the there exists a unique linear equilibrium as characterized by

(15), (16), (17), (18), and (14).

We can calculate U’s ex-ante expected trading profit in regime D based on the above

coefficients.

πD(C) = E[dU((θ − Î)− λ(dU + dS + n))]

= E[(b3θ + (b3 + b4)ϵ+ b4η)((1− λ(b1 + b3))θ − λ(b1 + b2 + b3 + b4)ϵ− λb4η − λn)]

= b3(1− λ(b1 + b3))σ
2
θ − λ(b1 + b2 + b3 + b4)(b3 + b4)σ

2
ϵ − λb24

1

C
(19)

=
σ2
n (σ

2
ϵ (3C (3(C + 1)σ2

ϵ + 8) + 16) + 16)

3
√

σ2
ϵ (9C(2C + 5)σ2

ϵ + 48C + 36σ2
ϵ + 68) + 32

√
σ2
n ((3C + 4)σ2

ϵ + 4) 2
,

(20)

where the last line is obtained by plugging in the expressions for λ, b1, b2, b3 and b4

(equations (14), (15), (16), (17) and (18)) and simplifying.

It is obvious that πD(C) is continuous in C when C > 0. Taking derivative leads to

π′
D(C) = 3σ4

nσ
4
ϵ

(
(3C + 4)σ2

ϵ + 4
)
×

(σ2
ϵ (9(C(C(19C + 69) + 84) + 32)σ4

ϵ + 4(C(159C + 385) + 224)σ2
ϵ + 784C + 928) + 320)

2 (σ2
ϵ (9C(2C + 5)σ2

ϵ + 48C + 36σ2
ϵ + 68) + 32) 3/2 (σ2

n ((3C + 4)σ2
ϵ + 4) 2) 3/2

,
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which is obviously positive. Hence, in regime D, U’s profit increases in C (if he partic-

ipates). Q.E.D.

A.2 Proof of Lemma 2

Using (20), we can compute U’s profit in the extreme case. First,

lim
C→0

πD(C) =
2σ2

n (σ
2
ϵ + 1)

3
√

9σ4
ϵ + 17σ2

ϵ + 8
√
σ2
n (σ

2
ϵ + 1) 2

=
2σn

3
√

9σ4
ϵ + 17σ2

ϵ + 8
.

It is straightforward that 2σn

3
√

9σ4
ϵ+17σ2

ϵ+8
< πM = σ2

n

3
√
2
√

σ2
n(σ

2
ϵ+1)

= σn

3
√

2(σ2
ϵ+1)

as

(2× 3
√
2 (σ2

ϵ + 1))2

=72(σ2
ϵ + 1)

<(3
√

9σ4
ϵ + 17σ2

ϵ + 8)2

=729σ4
ϵ + 153σ2

ϵ + 72

Second,

lim
C→∞

πD(C) =

√
σ2
nσ

4
ϵ

3
√
2
√

σ4
ϵ

=
σn

3
√
2
.

It is straightforward that σn

3
√
2
> πM = σ2

n

3
√
2
√

σ2
n(σ

2
ϵ+1)

= σn

3
√
2
√

(σ2
ϵ+1)

as σ2
ϵ > 0. Q.E.D.

A.3 Proof of Proposition 5

We use V (P,Q) to denote firm 1’s payoff when firm 1 chooses P ∈ {M,D} and firm 2

chooses Q ∈ {M,D}.

Using the definition in Harsanyi et al. (1988), (D,D) risk-dominates (M,M) if and

only if

V (D,D)− V (M,D) > V (M,M)− V (D,M). (21)

When both firms choose D, the investment level is given by (3). When firm 1 chooses

M and firm 2 choose D, the investment level of firm 1 is 1
2+2σ2

ϵ
. When firm 1 chooses D

and firm 2 choose M, the investment level of firm 1 is given by (3). When both firms
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choose M, the investment level is given by (1). Recall that when the firm invests I, its

payoff is V = I − 1
2
I2. Plugging the investment levels into (21) leads to

IDS − 1

2
I2DS − (

1

2 + 2σ2
ϵ

− 1

2
(

1

2 + 2σ2
ϵ

)2) > IM − 1

2
I2M − (IDS − 1

2
I2DS),

which simplifies to

σ2
ϵ > σ∗ ≡ 1

18

(√
46− 4

)
.

In addition, σ∗ ≡ 1
18

(√
46− 4

)
≃ 0.1546 < 1

3
. Q.E.D.

A.4 Proof of Proposition 6

The proof for the case C > C0 or σ2
ϵ > 1

3
, and case (i) of C < C0 and σ2

ϵ < 1
3
is similar

to Proposition 4 and therefore omitted. We focus on case (ii) of C < C0 and σ2
ϵ < 1

3
.

First, consider the case κ ∈ (NπD(C), (N − 1)πD(C) + πM) (i.e., the first interval).

In this case, all firms choosing the details is not an equilibrium. The reason for this

argument is as follows: Suppose otherwise that all firms choose the details and consider

the potential deviation in which one firm deviates to the summary. Because κ ∈

(NπD(C), (N − 1)πD(C) + πM), U will switch from not participating to participating

after such a deviation. Because σ2
ϵ < 1

3
, having both investors in the summary regime

is preferred to having only S in the details regime. As a result, the firm making such a

deviation will become strictly better-off and thus all firms choosing the details cannot

be an equilibrium. Furthermore, the unique equilibrium in this case is one firm choosing

the summary regime and N − 1 firms choosing the details regime. To see the reason,

consider fist the deviation that the firm choosing the summary switches to the details.

For the same reason, after such a deviation, U will stop participating and the firm

will become worse-off. Consider then the deviation that one of the firms choosing the

details switches to the summary. Such a deviation is unnecessary because U is already

participating and the firm making such a deviation will become worse-off because its

disclosure will become less informative.
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Second, consider the case in which κ is in the T th interval where T ≥ 2. In this

case, all firms choosing details is always an equilibrium. The reason is that κ >

(N − 1)πD(C) + πM and thus even one firm deviates to the summary, U will not

participate. Furthermore, there is another equilibrium in which T firms choose the

summary and the rest N − T firms choose the details. To see the reason, consider

first the deviation that one of the firm choosing the summary switches to the details.

After such a deviation, U will stop participating and the firm will become worse-off.

Consider then the deviation that one of the firms choosing the details switches to the

summary. Such a deviation is unnecessary because U is already participating and the

firm making such a deviation will become worse-off because its disclosure will become

less informative.

Finally, we prove the risk-dominance result. We use V (P1, ..., PN) to denote firm

1’s payoff when firm i chooses Pi ∈ {M,D} for i = 1, 2, .., N . We assume that the first

T choose the summary without loss of generality. Thus, all firms choosing the details

risk-dominates T firms choosing the summary if and only if

V (D,D, ..., D)−V (M,D, ..., D) > V (M,M, ...M︸ ︷︷ ︸
T terms

, D...., D)−V (D,M, , ...,M︸ ︷︷ ︸
T−1 terms

, D, ..., D).

(22)

When all firms choose D, the investment level is given by (3). When firm 1 chooses

M and the rest of the firms choose D, the investment level of firm 1 is 1
2+2σ2

ϵ
. When

T − 1 firms chooses M and N − T + 1 firms choose D, the investment level of any firm

choosing D is also given by (3). When T firms chooses M and N − T firms choose

D, the investment level of any firm choosing M is given by (1). Thus, equation (22)

is equivalent to (21) and equilibrium I risk dominates equilibrium II if and only if

σ2
ϵ > σ∗, where σ∗ is defined in Proposition 5.

35



References

Admati, A. and P. Pfleiderer (2000). Forcing firms to talk: Financial disclosure regu-

lation and externalities. Review of Financial Studies 13 (3), 479–519.

Angeletos, G. and A. Pavan (2004). Transparency of information and coordination in

economies with investment complementarities. American Economic Review 94 (2),

91–98.

Baiman, S. and R. Verrecchia (1995). Earnings and price-based compensation contracts

in the presence of discretionary trading and incomplete contracting. Journal of

Accounting and Economics 20 (1), 93–121.

Baiman, S. and R. Verrecchia (1996). The relation among capital markets, financial

disclosure, production efficiency, and insider trading. Journal of Accounting Re-

search 34 (1), 1–22.

Bertomeu, J., K. P. Hu, and Y. Liu (2020). Disclosure and investor inattention. Avail-

able at SSRN 3673225 .

Beyer, A., D. Cohen, T. Lys, and B. Walther (2010). The financial reporting environ-

ment: Review of the recent literature. Journal of Accounting and Economics 50 (2),

296–343.

Blankespoor, E., E. deHaan, and I. Marinovic (2020). Disclosure processing costs,

investors’ information choice, and equity market outcomes: A review. Journal of

Accounting and Economics .

Blankespoor, E., E. Dehaan, J. Wertz, and C. Zhu (2019). Why do individual investors

disregard accounting information? the roles of information awareness and acquisition

costs. Journal of Accounting Research 57 (1), 53–84.

36



Blankespoor, E., B. P. Miller, and H. D. White (2014). Initial evidence on the market

impact of the xbrl mandate. Review of Accounting Studies 19 (4), 1468–1503.

Bushman, R. M., F. Gigler, and R. J. Indjejikian (1996). A model of two-tiered financial

reporting. Journal of Accounting Research 34, 51–74.

Diamond, D. (1985). Optimal release of information by firms. The Journal of Fi-

nance 40 (4), 1071–1094.

Diamond, D. and R. Verrecchia (1991). Disclosure, liquidity, and the cost of capital.

The Journal of Finance 46 (4), 1325–1359.

Dye, R. (1985). Disclosure of nonproprietary information. Journal of Accounting

Research 23 (1), 123–145.

Dye, R. (1990). Mandatory versus voluntary disclosures: The cases of financial and

real externalities. The Accounting Review 65 (1), 1–24.

Dyer, T., M. Lang, and L. Stice-Lawrence (2017). The evolution of 10-k textual dis-

closure: Evidence from latent dirichlet allocation. Journal of Accounting and Eco-

nomics 64 (2-3), 221–245.

Easterbrook, F. H. and D. R. Fischel (1984). Mandatory disclosure and the protection

of investors. Virginia Law Review , 669–715.

Fishman, M. and K. Hagerty (1989). Disclosure decisions by firms and the competition

for price efficiency. The Journal of Finance 44 (3), 633–646.

Fishman, M. and K. Hagerty (1992). Insider trading and the efficiency of stock prices.

The RAND Journal of Economics 23 (1), 106–122.

Gao, P., X. Jiang, and G. Zhang (2019). Firm value and market liquidity around

the adoption of common accounting standards. Journal of Accounting and Eco-

nomics 68 (1), 101220.

37



Harsanyi, J. C., R. Selten, et al. (1988). A general theory of equilibrium selection in

games. MIT Press Books 1.

Healy, P. and K. Palepu (2001). Information asymmetry, corporate disclosure, and

the capital markets: A review of the empirical disclosure literature. Journal of

Accounting and Economics 31 (1), 405–440.

Indjejikian, R. J. (1991). The impact of costly information interpretation on firm

disclosure decisions. Journal of accounting research 29 (2), 277–301.

Jiang, X. and M. Yang (2017). Properties of optimal accounting rules in a signaling

game. Journal of Accounting and Economics 63 (2-3), 499–512.

Kanodia, C. and D. Lee (1998). Investment and disclosure: The disciplinary role of

periodic performance reports. Journal of Accounting Research 36 (1), 33–55.

Kim, O. and R. Verrecchia (1994). Market liquidity and volume around earnings

announcements. Journal of Accounting and Economics 17 (1), 41 – 67.

Kyle, A. S. (1985). Continuous auctions and insider trading. Econometrica: Journal

of the Econometric Society , 1315–1335.

Lambert, N. S., M. Ostrovsky, and M. Panov (2018). Strategic trading in information-

ally complex environments. Econometrica 86 (4), 1119–1157.

Lambert, R., C. Leuz, and R. Verrecchia (2007). Accounting information, disclosure,

and the cost of capital. Journal of Accounting Research 45 (2), 385–420.

Lawrence, A. (2013). Individual investors and financial disclosure. Journal of Account-

ing and Economics 56 (1), 130–147.

Leuz, C. and P. Wysocki (2016). The economics of disclosure and financial reporting

regulation: Evidence and suggestions for future research. Journal of Accounting

Research 54 (2), 525–622.

38



Lu, J. (2019). Limited attention: Implications for financial reporting. Available at

SSRN 3278995 .

Mackowiak, B., F. Matejka, and M. Wiederholt (2018). Rational inattention: A disci-

plined behavioral model. Unpublished paper, CERGE-EI and CEPR.[959] .

Mahoney, P. (2021 forthcoming). The economics of securities regulation: A survey.

Foundations and Trends in Finance.

Milgrom, P. and N. Stokey (1982). Information, trade level and common knowledge.

Journal of Economic Theory 26 (1), 17–27.

Myatt, D. P. and C. Wallace (2012). Endogenous information acquisition in coordina-

tion games. The Review of Economic Studies 79 (1), 340–374.

Sims, C. A. (2003). Implications of rational inattention. Journal of monetary Eco-

nomics 50 (3), 665–690.

Steffen, T. D. (2021). The information asymmetry effects of expanded disclosures about

derivative and hedging activities. Management Science.

Verrecchia, R. (1983). Discretionary disclosure. Journal of Accounting and Eco-

nomics 5, 179–194.

You, H. and X.-j. Zhang (2009). Financial reporting complexity and investor underre-

action to 10-k information. Review of Accounting studies 14 (4), 559–586.

Zingales, L. (2009). The future of securities regulation. Journal of Accounting Re-

search 47 (2), 391–425.

39


	Introduction
	Related literature

	Model set-up
	Benchmark
	Trading and investment equilibrium in a one-firm setting 
	Main results of the one-firm setting
	Multiple-firm setting: Disclosure externalities
	Equilibrium
	Firms' optimal choices vs socially optimal choices
	Extension to N firm setting

	Implications
	Conclusions
	Proofs
	Proof of Proposition 2
	Proof of Lemma 2
	Proof of Proposition 5
	Proof of Proposition 6


