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The ﬁnancial system is a complex system. The heterogeneous behaviors of investors further increase the degree of its complexity.
In this paper, we develop a rational expectations equilibrium model to analyze the eﬀect of public information on market eﬃciency
and liquidity, especially in the market in which investors monitor the market imperfectly. When public information is partly
reﬂected in equilibrium price or the uncertainty about the asset value is great, market eﬃciency increases with the increase of the
precision of public information and the investors holding it. However, when the uncertainty about the fundamental value is small,
the increase of the precision of public information worsens market liquidity. And in this market, with the increase of the investors
acquiring public information, market liquidity ﬁrst decreases and then increases. Overall, our results suggest that listed companies
should disclose their information accurately by diﬀerent channels as much as possible, and the regulators should enhance the
supervision of information disclosure to enhance market eﬃciency and liquidity.

1. Introduction
Regulation rules in most countries require listed companies
to disclose their information accurately and timely to the
public. And the news providers, such as Thomson Reuters
and Bloomberg, and the securities companies, release every
type of ﬁnancial news and the relevant information about the
asset value. However, the news arrives at unscheduled times,
and its frequency diﬀers a lot (Gross-Klussmann and
Hautsch) [1]. Investors could not get the news instantaneously because of their limited attention. And they need
time to analyze the news to make the right decision. Consequently, the public information is ﬁrstly used by part of
investors. Then, all investors acquire it, and the public information is fully reﬂected in the price. How does the public
information aﬀect the market liquidity and eﬃciency in this
process?
In fact, investors’ information is asymmetry in this
process. Thus, part of the investors will acquire the arbitrage using their information advantage. And the others

will improve their limited attention and speed up their
information processing capacity to capture the news as
soon as possible. In recent years, lots of strategies and
algorithms have been designed with the rapid development of computer technology, such as the High Frequency Trading specializing in trading extremely fast on
ﬁnancial news, and the strategies based on the public
sentiment spread in the Twitter and microblog. How does
investing aﬀect the market liquidity and eﬃciency? And
what should the regulators do to realize the positive eﬀect
of public information on enhancing liquidity and
eﬃciency?
To address these questions, we develop a two-period
rational expectations equilibrium model with one risky asset.
Risk-averse investors and liquidity investors exist in the
market. Risk-averse investors also diﬀer in private information. And they trade based on their information to
maximize expected utility. In period 1, because of the limited
attention and the diﬀerence in processing news, only part of
the risk-averse investors capture the public information
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instantaneously after it is disclosed. Then, all risk-averse
investors observe it in period 2.
Focusing on period 1, we ﬁnd that the price eﬃciency
increases with the increase of the precision of public
information and the investors capturing the public information. When the uncertainty of the asset value is
great, the liquidity also increases with the two variables.
However, when the uncertainty of the asset value is small,
the liquidity decreases with the precision of public information. And when few investors capture the public
information, the liquidity decreases with the increase of
these investors; while more investors observe it, the liquidity increases with these investors. This is diﬀerent
with Han et al. [2]. The main reason is that the public
information in this paper is ﬁrstly obtained by part of
investors, while, in their paper, every investor could
observe the public signal. Besides, since they endogenize
the noise trading, the noise trading increases with the
increase of the precision of public information, which
worsens the price eﬃciency.
The,n we endogenize the public information acquisition.
By comparing the beneﬁt investing in the technology and the
cost, investors choose to invest or not. The results show that
the extra beneﬁt of investing is higher for uninformed investors than for the investors with private signal. This is
contradicting the learning complementarities in Easley et al.
[3]. In fact, in their paper, the investors use the price signal,
namely, the public signal, to predict the price, while, in this
paper, investors use the public information to predict the
fundamental value. Similar with their results, the four types
of investors cannot coexist in the market. And the investors
investing in the technology decrease with the increase of the
cost.
At last, the results show that the regulators should require the listed companies to provide their information
more accurately and timely to the public, especially disclosing their information by diﬀerent channels as much as
possible. And the regulators should give support to the
companies investing in the technology and encourage more
companies to develop the technology with the intent of
decreasing the acquisition cost of investors.
This paper enriches the theoretical research on the implications of public signal for ﬁrm value, equilibrium price,
market liquidity, and eﬃciency (see the surveys, Verrecchia
[4] and Leuz and Wysocki [5]). In the framework of rational
expectations equilibrium (REE), previous research has explored the implications of public signal for liquidity (Han
et al. [2] and Chen et al. [6]), for price informativeness
(Amador and Weill [7], Chen et al. [8], Han et al. [2]), and for
information acquisition (Lundholm [9] and Easley et al. [3]).
However, none of these studies pays attention to the process
that public information is partly captured by the public. In
their assumptions, all investors obtain the public information
instantaneously. But with the development of ﬁnancial
markets, the process really plays an important role in market
reactions to the public information (Dugast [10]). We investigate the implications of public information for liquidity
and eﬃciency by considering this process.
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2. Literature Review
Many theoretical studies have investigated the eﬀect of
public information on ﬁnancial markets. Diamond and
Verrecchia [11] show that releasing public information can
improve market liquidity by reducing information asymmetry. Kim and Verrecchia [12] ﬁnd that investors with
heterogeneous information processing abilities have different reactions to public announcements. Then, the
studies explore the eﬀect of public information on other
microstructure characteristics. For instance, Lambert et al.
[13] show that the quality of public information can inﬂuence the cost of capital. Kondor [14] ﬁnds that when the
correlation between the private information of diﬀerent
groups is suﬃciently low, the public announcement can
decrease the investors’ disagreement about the fundamental value, but it increases the disagreement of the
expected selling price among short-horizon traders. Han
et al. [2] show that public information attracts more liquidity traders by reducing their expected trading loss. And
this has a negative eﬀect on information aggregation. When
the information is endogenous, public information can
crowd out the private information and attract more noise
trading.
However, the public information in these studies is
acquired by all investors once after it is released. Some
empirical studies have documented that investors do not
receive public information at the same time. For instance,
Tetlock [15] uses a comprehensive data set on all type of
news to investigate the eﬀect of public information on stock
returns. The research shows that public information plays a
key role in informing certain traders in advance. DellaVigna
and Pollet [16] show that the underreaction to public information caused by investors’ limited attention could explain postearnings announcement drift.
In fact, the eﬀect of limited attention on traders’ decision-making has been a fairly new research topic. Johnston
and Pashler [17] conﬁrm that the central cognitive processing capacity of the human brain has its limits. Peng [18],
Peng and Xiong [19], and Van Nieuwerburgh and Veldkamp
[20, 21] build theories to explore traders’ limit attention on
portfolio diversiﬁcation and asset prices. The intuition is
straightforward. The more that investors pay attention to the
asset, the more precise the investors’ information about the
future payoﬀ. And several papers analyze the eﬀect of limited
attention on traders’ strategy. For instance, Biais and Weill
[22] describe the dynamic of order book after a liquidity
shock in the market that investors cannot monitor markets
continuously. Dugast [10] shows that prices reﬂect unscheduled news with delay because investors monitor the
market imperfectly as a result of their limited attention.
Following news arrival, the trading volume and price variability show a positive covariance. And this covariance
declines with the news arrival frequency. This paper contributes to the literature by discussing the eﬀect of public
information on market dynamics in a market that both
informed and uninformed investors monitor the market
imperfectly.
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3. The Model
3.1. The Model Assumptions. Consider a two-period market,
in which a risky asset (of liquidation value v) is traded by a
continuum of risk-averse investors and liquidity investors. v is
normally distributed v ∼ N(v, (1/ρv )), where v > 0 and ρv > 0,
 t (t � 0, 1, 2, 3) with p
 0 � v and p
 3 � v.
and traded at a price p
The risk-averse investors have constant absolute risk
aversion (CARA) utility with a risk-averse coeﬃcient of
c > 0. Risk-averse investors are categorized into two groups
according to whether they have the private signal on v in the
form of si � v + ϵi in period 1 with ϵi ∼ N(0, (1/ρϵ )) and
ρϵ > 0. We call the investors acquiring private signal si informed investors with a exogenous mass of μ, and the others
private signal uninformed investors with a mass of 1 − μ. A
private signal informed investor i recalls si in period 2.
 � v + η is
We further assume that, in period, 1 a signal y
publicly disclosed to the market, where η ∼ N(0, (1/ρη )),
ρη > 0. However, because of the limited attention and the
diﬀerent information processing capacity, part of risk-averse
investors could not acquire the public information in period
1. They can only acquire it in period 2. To improve their
acquiring ability, they can invest in a technology at a cost cL .
We call the investors acquiring the technology public information informed investors, and the others public information uninformed investors.
According to the information type, the investors in
period 1 could be deﬁned to four groups: n-investors,
l-investors, p-investors, and pl-investors (n: uninformed
investors, l: technology of improving limited attention, p:
private information) (n-investors are uninformed investors,
 1 . l-investors acquire
and their information set is Ii1 � p
 1, y
 , and their information set is Ii1 � p
 .
public news y
p-investors acquire private signal, and their information set
 1 , si . And pl-investors acquire public news and
is Ii1 � p
1, y
 , si ).
private signal, and their information set is Ii1 � p
The mass of each type of investors is μn , μl , μp and μpl ,
satisfying μn + μl + μp + μpl � 1, μn + μl � 1 − μ and
μp + μpl � μ. In Section 3.3, we endogenize the mass of
investors investing in the technology (here, we do not
endogenize the informed investors’ private signal acquisi,
tion decision). In period 2, all the risk-averse investors get y
and they are distinguished by getting private signal or not.
For simplicity, we call the investor with si informed investors, and the other risk-averse investors uninformed
investors (in period 2, the information set of informed
 1, p
 2, y
 , si  and the information set of
traders is Ii2 � p
 1, p
 2, y
 ). The mass of inuninformed traders is Ii2 � p
formed investors and uninformed investors is μ and 1 − μ.
In period t, the demand function of risk-averse investors
i with information set Iit is Dit (Iit ), and the net demand of
 t ∼ N(0, (1/ρxt )). All variables in set
liquidity investors is x
 t t∈{1,2}, εi , η are mutually independent.
v, x
3.2. The Market Equilibrium. The equilibrium concept here
is the rational expectations equilibrium [23] involving the
optimal trading strategy. In a linear REE, investors conjecture about the following price function:
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 t � α0t + αyt y
 t− 1 ,
 + αvt v + αxt x
 t + αpt− 1 p
p

(1)

where the coeﬃcients will be endogenously determined (in
 0 � v is included in the constant α01 ). The market
period 1, p
equilibrium in this paper is as follows.
Deﬁnition 1. Given the fractions of four type investors, the
 t and investors’ demand functions
price information p
Dit (Iit ) constitute an REE if (1) Dit (Iit ) maximizes the
expected utility of trader i conditional on their infor t and (2) the market clearing by
mation given the price p
the total demand equals the total supply, i.e.,
1
0 Dit di + xt � 0.
By maximizing investors’ conditional expected utility
function, we could obtain that
Dit Iit  �

 t |Iit 
E v − p
.
 t |Iit 
cVar v − p

(2)

 in period
Note that since part of investors does not get y
1, the information in the price diﬀers with the investor
 1 is equivalent to
groups. For p-investors and n-investors, p
 1 − α01 )/(αv1 + αy1 )) � v + (αx1 /(αv1 +
the signal sp11 � ((p
αy1 ))
x1 + (αy1 / (αv1 + αy1 ))η, which, conditional on v, is
normally distributed with mean v and precision ρ−sp1 , where
11

ρsp � ((αv1 + αy1 )2 ρη ρx1 )/(α2x1 ρη + α2y1 ρx1 ). And for pl-in11
 1 is equivalent to the signal
vestors and l-investors, p
 1 − α01 − αy1 y
sp12 � ((p
 )/αv1 ) � v + (αx1 /αv1 )
x1 ,
which,
conditional on v, is normally distributed with mean v and
precision ρ−sp1 , where ρsp � (αv1 /αx1 )2 ρx1 . In period 2, all
12
12
 2 is
investors observe the public information, and then p
 2 − α02 − αp1 p
 1−
sp2 � ((p
equivalent
to
 )/αv2 ) � v + (αx2 /αv2 )
αy2 y
x2 , which, conditional on v, is
normally distributed with mean v and precision ρ−sp1 , where
2

ρsp � (αv2 /αx2 )2 ρx2 .
2
Substituting Dit (Iit ) in equation (2), we can determine
the coeﬃcients in equation (1), which is shown in Proposition 1.
Proposition 1. There exists a unique linear equilibrium with
the price function
 t � α0t + αyt y
 t− 1 ,
 + αvt v + αxt x
 t + αpt− 1 p
p

(3)

where the coeﬃcients are endogenously determined and
shown in the appendix.
Next, we analyze the eﬀect of two public information
variables, the precision of public information ρη and the
mass of investors obtaining public information TB2 (i.e.,
TB2 � μl + μpl ), on the price informativeness and liquidity.
In period 1, since n-investors and p-investors cannot
 1 ))− 1 .
 , the price informativeness is I1 � (var(v|p
observe y
Applying Bayes rules yields I1 � ρv + ρsp . In period 2, all
11
 , and then the price informativeness is
investors observe y
 1, p
 2, y
 ))− 1 , and I2 � ρv + ρsp + ρsp + ρη .
I2 � (var(v|p
12

2
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It is straightforward that, in period 1, as more investors
get the public information, and the precision of the public
information increases, more information is brought into the
price by l and pl-investors. Thus, (zI1 /zρη ) > 0 and
(zI1 /zTB2 ) > 0. Similarly, as ρη increases, I2 increases. Since
 in period 2, TB2 has no eﬀect on I2 .
all investors obtain y
αxt in Proposition 1 reﬂects how liquidity trading inﬂuences the equilibrium price; i.e., 1/αxt measures the
market depth. A greater αxt means that liquidity trading has
a greater inﬂuence on price. Therefore, market liquidity LIQ
is measured by 1/αxt .
Computations show that market liquidity in period 1,
LIQ1 , can be decomposed into two components: the direct
eﬀect and the indirect eﬀect (LIQ1 � (αv1 /αx1 )[1+
(αy1 /αv1 )](1 + (ρv /(WAP − ρv ))), where WAP � μn var− 1
 1 ) + μp var− 1 (v|p
 1 , si ) + μl var− 1 (v|p
1, y
 ) + μpl var− 1(v|
(v|p
 1 , si , y
 ). αy1 /αv1 is the ratio of the eﬀect of public news on
p
equilibrium price and the eﬀect of fundamental value on
equilibrium price. The stronger the public news, the more
the liquidity. We call the term 1 + (αy1 /αv1 ) the component
of the public news direct eﬀect. WAP is the weighted
average of the precision that all investors’ expectation to the
fundamental value is based on their information, and it
measures the rational traders’ average market precision on
asset. The greater it is, the greater the adverse risk faced by
the investors without public news is. Thus, the liquidity
provided by the public news uninformed traders decreases.
We call it the component of the public news indirect eﬀect).
The direct component measures the positive eﬀect of public
information on liquidity due to the increase of the precision
of public information and the investors with public information, whereas the indirect component mainly measures the adverse selection risk of public information on
liquidity. In fact, as ρη increases, investors expect the
fundamental value more precisely. Then, liquidity decreases because of the increase of adverse selection risk.
When TB2 increases, more investors trade based on the
public information, and the price informativeness increases
(as stated in Corollary 1). The adverse selection risk increases. However, the weight (the mass of n and p type
investors decreases) of ρsp decreases. The adverse selection
11
risk decreases. Therefore, the eﬀect of TB2 on liquidity is
not determined. The total eﬀect of public information
variables on LIQ1 is determined by the relative strength of
the two eﬀects.
As the public information is the new information, its
eﬀect on liquidity may be related to the previous uncertainty
level of the asset fundamental. The next corollary shows the
eﬀect of ρη and TB2 on liquidity.
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Corollary 2. (1) For suﬃciently small ρv , (zLIQ1 /zρη ) > 0.
And for suﬃciently large ρv , (zLIQ1 /zρη ) < 0. (2) For suﬃciently small ρv , (zLIQ1 /zTB2 ) > 0. For suﬃciently large ρv ,
when
TB2 ∈ [0, TB∗2 ],
(zLIQ1 /zTB2 ) < 0;
while
TB2 ∈ [TB∗2 , 1], (zLIQ1 /zTB2 ) > 0.

LIQ1

Corollary 1. (zI1 /zρη ) > 0, (zI1 /zTB2 ) > 0, (zI2 /zρη ) > 0,
(zI2 /zTB2 ) � 0.
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Figure 1: The relation between ρη and LIQ1 .
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Figure 2: The relation between TB2 and LIQ1 when ρv is small.

Figure 1 describes the relation between ρη and LIQ1 with
diﬀerent ρv . Figures 2 and 3 show the relation between TB2
and LIQ1 with diﬀerent ρv . When ρv is suﬃciently small, the
uncertainty about the fundamental value is great. As ρη and
TB2 increase, trading based on public information transfers
more information to the market. The public information
direct eﬀect dominates the public information indirect effect; thus, liquidity increases.
However, when ρv is suﬃciently large, the eﬀect of ρη and
TB2 on liquidity is diﬀerent. When the uncertainty about the
fundamental value is small, as ρη increases, the adverse
selection risk becomes stronger. The public information
indirect eﬀect dominates the public information direct effect; thus, liquidity decreases. Since TB2 aﬀects ρsp , the net
11
weighted average of investors’ expectation precision
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research. For example, some exchanges, such as NYSE,
NASDAQ, and Deutsche Bourse, have sold their market data
before public information appears. Easely et al. [3] model
this practice and analyze its eﬀect on price discovery and
market quality. Biais and Weill [22] build an equilibrium
model, in which fast traders have extremely rapid connections with the markets, and they can receive price information (namely, the public information) once it is disclosed.
And slow traders could invest in fast trading technology to
improve their information acquisition ability). Since all
investors in period 2 will obtain the public information, the
diﬀerence of the beneﬁt between investors acquiring the
public information or not is only reﬂected in period 1.
For an uninformed trader, the beneﬁt, Bu , of investing in
the technology is the diﬀerence between the indirect utility
of a l-investor and his indirect utility. Calculations show that
the beneﬁt is

LIQ1
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Figure 3: The relation between TB2 and LIQ1 when ρv is large.

Bu �

ρ + ρsp + ρη
 1 |p
 1
1
Var v − p
1
12
⎠
⎛ v
⎞.
log
 � log⎝
 1, y
 1 |p

ρv + ρsp
Var v − p
2c
2c
11

increases with the increase of TB2 ; i.e., the adverse selection
risk increases. Thus, the liquidity decreases. While TB2 is
large, ρsp increases more, and then, the net weighted av11
erage of investors’ expectation precision decreases with the
increase of TB2 ; i.e., the adverse selection risk decreases.
Thus, liquidity increases. Besides, Figure 3 also shows that,
with the increase of ρv , TB∗2 increases.
 , the liquidity
Since, in period 2, all investors obtain y
increases with the increase of its precision. And the mass of
 is constant; thus, it does not aﬀect the
investors acquiring y
LIQ2 .
Corollary 3. (1) (zLIQ2 /zρη ) > 0. (2) (zLIQ2 /zTB2 ) � 0.
3.3. Endogenous Public Information Acquisition. We now
derive the equilibrium demand for the technology, namely,
equilibrium masses, μ∗l and μ∗pl , of l-investors and pl-investors. Assume the cost cL is constant (this assumption has
its realistic foundation, and it has been modeled in some

ρsp + ρη > ρsp ,
12

11

(4)
Similarly, for an investor with private signal, the beneﬁt,
Bi , of investing in the technology is
Bi �

ρ + ρsp + ρε + ρη
 1 |p
 1 , si 
1
Var v − p
1
12
⎝ v
⎠.
⎞
log
 � log⎛





ρv + ρsp + ρε
Var v − p1 |p1 , y, si 
2c
2c
11

(5)
Direct computations show that ρsp + ρη > ρsp . In fact,
12
11
investors with more information can expect the asset value
 1 |p
1, y
 1 |p
 1)
 ) < Var(v − p
with a higher precision (Var(v − p
 1 |p
 1, y
 1 |p
 1 , si )). Then, Bu > 0
 , si ) < Var(v − p
or Var(v − p
and Bi > 0.
By ρsp + ρη > ρsp , we also obtain that Bu > Bi . Thus, we
12
11
have the following corollary.
Corollary 4. The extra beneﬁt of observing public infor is higher for n-investors than for p-investors.
mation y

 1 |p
 1
 1 |p
 1, y

1
Var v − p
1
Var v − p
log
 > log

 1 |p
 1 , si 
 1, y
 1 |p
 , si 
Var v − p
2c
2c
Var v − p

Bu − cL , Bi − cL , Bi μl , μpl , Bu μl , μpl , μ∗l , μ∗pl , Bu μ∗l , μ∗pl  − cL � 0
Bi μ∗l , μ∗pl 

− cL � 0,

0 < μ∗l

<1 −

μ, 0 < μ∗pl

< μ, Bu μ∗l , μ∗pl 

� cL �

(6)
Bi μ∗l , μ∗pl 

Bu μl , μpl  > Bi μl , μpl .
Remark 1. Assume that investors can also choose to acquire
private signal. Then, by ρsp + ρη > ρsp , we have 1/2clog
12
11
 1 )/Var(v − p
 1 |p
 1 , si )) > 1/2clog (Var(v−
 1 |p
(Var(v − p
 1 |p
 1, y
 1 |p
 1, y
 )/Var(v − p
 , si )), which shows that the extra
p
beneﬁt of acquiring private information si is higher for

n-investors than for l-investors. Thus, the marginal beneﬁt of
acquiring an additional form of information is smaller for
investors who have already obtained some information than
for those who have not. In other words, the two pieces of
 are substitutable. Investors without
information si and y

6
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information have a great incentive to acquire additional
information than those with some information. This occurs
 include the same information about
because both si and y
the fundamental value v.
An n-investor (p-investor) investing in the technology
obtains a net expected proﬁt of Bu − cL (Bi − cL ). No investors will choose to invest if Bu − cL < 0 and Bi − cL < 0.
Computations show that Bu and Bi decrease with μl and μpl
(in the following, regard Bu and Bi as the function of μpl and
μl to determine the equilibrium mass, i.e., Bi (μl , μpl ) and
Bu (μl , μpl )). Because of the monotone decreasing, μ∗l and μ∗pl
can be determined by solving Bu (μ∗l , μ∗pl ) − cL � 0 and
Bi (μ∗l , μ∗pl ) − cL � 0.
Note that, in equilibrium, the four investor types cannot
be in the market at the same time. In fact, assume there are
four types of investors in the market; i.e., there exist μ∗l and
μ∗pl satisfying 0 < μ∗l < 1 − μ and 0 < μ∗pl < μ. Then, we have
Bu (μ∗l , μ∗pl ) � cL � Bi (μ∗l , μ∗pl ). However, this is contradicting with Bu (μl , μpl ) > Bi (μl , μpl ), for any μl and μpl .
Hence, we have the following corollary.
Corollary 5. In the market, all four groups of investors
cannot coexist.
Using the above corollary and the equilibrium condition,
we have the following results based on the diﬀerent level of
cL :
Proposition 2. The equilibrium mass of each type of investors is as follows:
(1) When cL < Bi (μl , μpl )|μpl �μ,μl �1− μ, all n-investors and
p-investors invest in the technology
(2) When
Bi (μl , μpl )|μpl �μ,μl �1− μ < cL < Bi (μl , μpl )
|μpl �0,μl �1− μ, all c-investors invest in the technology,
whereas a μ∗pl fraction of p-investors invest in the
technology (the details of μ∗pl in case (2) and μ∗l in case
(4) are given in Appendix)
(3) When
Bi (μl , μpl )|μpl �0,μl �1− μ < cL < Bu (μl , μpl )
|μpl �0,μl �1− μ, all n-investors invest in the technology,
whereas all p-investors do not invest in the technology
(4) When
Bu (μl , μpl )|μpl �0,μl �1− μ < cL < Bu (μl , μpl )
|μpl �0,μl �0, all p-investors do not invest in the technology, whereas a μ∗l fraction of n-investors invest in
the technology
(5) When Bu (μl , μpl )|μpl �0,μl �0 < cL , all n-investors and
p-investors do not invest in the technology
Proposition 2 implies that the population of investors
investing in the technology is negatively related to the cost.
Trivially, when cL is equal to 0 or smaller than
Bi (μl , μpl )|μpl �0,μl �1− μ, every investor invests to acquire the
public information immediately. There are only two types of
investors: l-investors and pl-investors.
Since Bu > Bi , n-investors have more incentive to invest
in the technology compared with p-investors. When cL

increases above Bi (μl , μpl )|μpl �0,μl �1− μ, part of p-investors ﬁrst
choose not to invest. As cL increases, more p-investors will
keep their current steady. And there are three types of investors in the market: p-investors, p-investors, and l-investors. Then, when cL increases to Bi (μl , μpl )|μpl �0,μl �1− μ, all
p-investors will choose not to invest. However, in this interval of cL , all n-investors become l-investors.
Note
that
when
cL
belongs
to
[Bi (μl , μpl )|μpl �0,μl �1− μ, Bu (μl , μpl )|μpl �0,μl �1− μ], all p-investors
will choose not to invest, and all n-investors will invest. Now,
there are only p-investors and l-investors in the market.
Once cL increases above Bu (μl , μpl )|μpl �0,μl �1− μ, part of
n-investors will choose to not invest, and all p-investors do
not invest. And there are three types of investors in the
market: n-investors, l-investors, and p-investors. After cL
reaches Bu (μl , μpl )|μpl �0,μl �0, no investors will invest in the
technology. And there are only n-investors and p-investors
in the market.

3.4. Policy Implications. Our results show that, with the
increase of the precision of public information, the liquidity
increases (the underlying hypothesis is that public information is acquired by most investors. This is true in r reality). In fact, the public information can be divided into two
parts: the trading information from exchange, such as the
volume and price, and the information from the listed
companies, such as the accounting information and management information. We will give some policy suggestions
from these two aspects. For the trading information, some
exchanges such as US exchanges require trades, and
amounts must be reported in real time. Our results show that
the price informativeness increases with the increase of the
precision of public information and the quantities of traders
acquiring public information. Therefore, it is necessary to
disclose more trading information to enhance price
discovery.
For the public information related to the business of
listed companies, the regulation rules in many countries,
such as the Measures for the Administration of Information
Disclosure of Listed Companies (Revised) (2020) in China,
the Sarbanes-Oxley Act (2002), and the Dodd-Frank Act
(2010) in the United States, have required the listed companies to strengthen information disclosure truthfully, accurately, completely, and timely to the public. The main
purpose of these rules’ intent is to improve market transparency and enhance market eﬃciency and liquidity.
However, the results in this paper show that when the public
information is just disclosed, these goals may not be
achieved simultaneously. The news needs time to be fully
reﬂected in equilibrium price. The regulators should be
patient with the process. As stated in Corollary 2, sometimes
the realization of these goals is aﬀected by the variables
related to the asset, such as the precision of the fundamental
value. For the asset with small uncertainty about its value,
the liquidity decreases with more precise public information.
However, it is temporary. When all investors acquire the
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public information, the liquidity increases with the precision
of public information. Hence, the regulators should require
the listed companies to provide more accurate public
information.
Furthermore, by endogenizing the public information
acquisition, more investors could acquire the public information in period 1 when the cost is low. When the uncertainty about the asset value is small and few investors
observe the public information, decreasing the cost harms
liquidity. However, if the cost is low enough, there are more
investors acquiring the public information (more than TB∗2
as stated in Corollary 2). The liquidity will increase.
Therefore, the regulators should require the listed companies
to disclose their information in more channels, such as
newspaper, TV, and Internet to make the public information
available to most investors. To achieve this goal, on the one
hand, the information should be clear and easy to understand. On the other hand, the regulators should give support,
such as tax beneﬁt and loans with no or low interest, to the
data companies to make their price lower and encourage
more companies to develop this technology.

4. Conclusion
We construct a tractable REE model, in which investors have
limited attention capacity to endogenize the public information acquisition and examine the implications of public
information. Because of limited attention, only part of investors could acquire the public information after it is
disclosed. And when public information is partly reﬂected in
equilibrium price, it has diﬀerent eﬀect to market liquidity.
When the uncertainty about the asset value is great, liquidity
increases with the increase of the precision of public information and the investors acquiring public information.
However, when the uncertainty about the asset value is
small, the eﬀect of public information on liquidity is different. For the precision of public information, its increase
harms liquidity. With the increase of investors acquiring
public information, liquidity ﬁrst decreases and then increases. Endogenizing the public information acquisition
shows that the mass of investors acquiring public information is negatively related to the cost. To enhance market
eﬃciency and liquidity, the regulators should require the
listed companies to disclose their information accurately by
diﬀerent channels as much as possible.

 1 )/c. For l-investors,
ρsp sp11 + ρϵ1si − (ρv + ρsp + ρϵ1 )p
11
11
 1, y
 )/(ρv + ρsp + ρη ), Var(v|
 ) � (ρv v + ρsp sp12 + ρη y
E(v|p
12
12
 1, y
 1, y
 ) � 1/(ρv + ρsp + ρη ), and D1i (p
 ) � (ρv v+ ρsp sp12 +
p
12
12
 1 )/c.
 − (ρv + ρsp + ρη )p
And
for
pl-investors
ρη y
12
 1, y
 + ρϵsi )/(ρv + ρsp + ρϵ
 , si ) � (ρv v + ρsp sp12 + ρη y
E(v|p
12
12

1,
 , si ) � 1/(ρv + ρsp + ρϵ + ρη ), and D1i (p
+ρη ), Var(v|p1 , y
12
 + ρϵsi − (ρv + ρsp + ρη + ρϵ )
 , si ) � (ρv v + ρsp sp12 + ρη y
y
12
12
 1 )/c.
p
Then, substituting the above demand function, sp11 and
sp12 in the market-clearing condition in equation (2), we get
the price function as the form of equation (1), which yields
 1 � α01 + αy1 y
 + αv1 v + αx1 x
 1 . Similarly,
the coeﬃcients in p
we obtain the detail price function in period 2.
The coeﬃcients are as follows: α01 � ρv v/[ρv + (μl +
μpl )ρη + (μp + μpl )ρϵ + (μn + μp )ρsp + (μl + μpl )ρsp ], αv1 �
11
12
[(μp + μpl )ρϵ + (μl + μpl )ρsp + (μn + μp )(ρsp /(1 + (αy1 /
12
11
αv1 )))]/[ρv + MP], MP � (μl + μpl )ρη + (μp + μpl )ρϵ + (μn +
μp )ρsp + (μl + μpl )ρsp , αy1 /αv1 � (μl + μpl )ρη /[(μp + μpl )ρϵ +
11
12
(μl + μpl )ρsp ], αx1 /αv1 � c/(μp + μpl )ρϵ , α02 � (ρv v − (α01 /
12
αv1 )ρsp )/(ρv + ρη + ρsp + ρsp + μi ρϵ ), αv2 � (μi ρϵ + ρsp )/
12
12
2
2
(ρv + ρη + ρsp + ρsp + μi ρϵ ), αy2 � (ρη − (αy1 /αv1 )ρsp )/(ρv
12
2
12
+ρη + ρsp + ρsp + μi ρϵ ), αx2 /αv2 � c/μi ρϵ , and αp1 � (ρsp /
12
2
12
αv1 )/(ρv + ρη + ρsp + ρsp + μi ρϵ ).
12

2

B. Proof of Corollary 1
 1 ))−
I1 � (var(v|p

1

is positively related to ρsp . Since

zρsp /zρη � FZ1 /((αx1 /αv1 )2 ρη + (αy1 /αv1 )2 ρx1 )2 ,

11

where

11

2

FZ1 � (1 + (αy1 /αv1 ))ρx1 (ρη ρx1 /((μρϵ / TB2 ) + ρsp ) )[ρη −
12

((μρϵ /TB2 ) + ρsp ) + (2/ρsp )((μρϵ / TB2 ) + ρsp )2 ] > 0, TB1
12
12
12
� μn + μp � 1 − TB2 , TB2 � μl + μpl , A � μρϵ + TB2 ρsp and
12
B � A + TB2 ρη + (1 − TB2 )ρsp . Hence, (zI1 /zρη ) > 0. Be11

sides, since zρsp /zTB2 � (2ρsp μ2 ρ2ϵ ρη /([A2 + (TB2 )2 ρη
11
11
ρsp ][A + TB2 ρη ])) > 0, where A � (μp + μpl )ρϵ + (μl + μpl )
12
ρsp , (zI1 /zTB2 ) > 0.
12
Since ρsp � ((μ/c)ρϵ )2 ρx1 and ρsp � ((μ/c)ρϵ )2 ρx2 , ρη
12
2
and TB2 donot aﬀect ρsp and ρsp . Then (zI2 /zρη ) > 0 and
12
2
(zI2 /zTB2 ) � 0.

Appendix

C. Proof of Corollary 2

A. Proof of Proposition 1

For case (1), taking the diﬀerentiation with respect to ρη
yields that zLIQ1 /zρη is positive related to TB22 ρ2sp ρ2η +

In period 1, for n-investors, using the expressions of v and
 1 ) � (ρv v +
sp11 , we apply Bayes’ rule and compute E(v|p
 1 ) � 1/(ρv + ρsp ). Plugging
ρsp sp11 )/(ρv + ρsp ) and Var(v|p
11
11
11
these expressions into demand function D1i (I1i ) yields the
 1 ) � (ρv v + ρsp sp11 − (ρv + ρsp )p
 1 )/
demand function D1i (p
11
11
 1 . Similarly, for p-investors, we obtain
c, where I1i � p
 1 , si ) � (ρv v + ρsp sp11 + ρϵsi )/(ρv + ρsp + ρϵ ), Var(v|
E(v|p
11
11
 1 , si ) � (ρv v+
 1 , si ) � 1/(ρv + ρsp + ρϵ ),
and
D1i (p
p
11

12

2A[A + TB1 ρsp ]TB2 ρsp ρη + A2 [A + TB1 ρsp ]2 − ρv TB1 μρϵ
12
12
12
Aρsp . Hence, when ρv is suﬃciently small, (zLIQ1 /zρη ) > 0;
12
while ρv is suﬃciently large, (zLIQ1 /zρη ) < 0.
For case (2), taking the diﬀerentiation with respect to
TB2 yields that (zLIQ1 /zTB2 ) is positive related to
[A2 + (TB2 )2 ρη ρsp + (1 − TB2 )ρsp (A + TB2 ρη )]2 + ρv ρsp
12

12

12

[A2 + (TB2 )2 ρη ρsp − 2μρϵ (1 − TB2 )A]. Therefore, when ρv
12
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is suﬃciently small, (zLIQ1 /zTB2 ) > 0; while ρv is suﬃciently
large, (zLIQ1 /zTB2 ) > 0 is positively related to
A2 + (TB2 )2 ρη ρsp − 2μρϵ (1 − TB2 )A, which can be written
12

2

2

2

as (TB2 ) ρsp (ρη + ρsp + 2TB3 ρε ) + 2(μρϵ ) TB2 − (μρϵ ) .
12
12
Then when TB2 ∈ [0, TB∗2 ), (dLIQ1 /dTB2 ) < 0; otherwise,
when TB2 ∈ [TB∗2 , 1], (dLIQ1 /dTB2 ) > 0, where TB∗2 is the
bigger solution to the above quadratic equation.

D. Proof of Proposition 2
For case (2), when Bi (μl , μpl )|μpl �μ,μl �1− μ < cL < Bi (μl , μpl )
|μpl �0,μl �1− μ, using Corollary 5 we have μ∗l � 1 − μ.
Bi (μ∗l , μ∗pl )|μ∗ �1− μ − cL � 0 yields (TB2 )2 ρsp (ρη + ρsp )(ρη +
l

12

12

ρsp − C1 ) + TB2 2TB3 ρϵ ρsp (ρη + ρsp − C1 ) + (TB3 ρϵ )2
12
12
12
(ρsp − C1 ) � 0, where C1 � exp− 2ccL (ρv + ρη + ρsp +
12
12
ρϵ ) − ρv − ρϵ . Since ρη + ρsp − C1 � (ρv + ρη + ρsp + ρϵ )
12
12
(1 − exp− 2ccL ) > 0, the discriminant of above quadratic
equation is 4(TB3 ρϵ )2 ρsp (ρη + ρsp − C1 )C1 ρη , which is
12
12
greater
than
0.
Besides,
since
− (b/2a) �
((TB3 ρϵ )/(ρη + ρsp )) < 0, TB2∗ � μ∗l + μ∗pl � (− 2TB3 ρϵ ρsp
12 �
12
√
�
(ρη + ρsp − C1 ) + Δ )/ (2ρsp (ρη + ρsp )(ρη + ρsp − C1 ))
12
12
12
12
is the equilibrium mass of investors investing in the technology, where Δ � 4(TB3 ρϵ )2 ρsp (ρη + ρsp − C1 )C1 ρη > 0.
12
12
And μ∗pl � TB2∗ − μ∗l is the equilibrium mass of p-investors
investing in the technology, where μ∗l � 1 − μ.
Similarly, for case (4), μ∗pl � 0. Bu (μ∗l , μ∗pl )|μ∗ �0 − cL � 0
pl
yields TB2∗ � μ∗l + μ∗pl � (− 2TB3 ρϵ ρsp (ρη + ρsp − C2 )+
12
12
√��
Δ )/(2ρsp (ρη + ρsp )(ρη + ρsp − C2 )), where Δ � 4
12

12

12

(TB3 ρϵ )2 ρsp (ρη + ρsp − C2 )C2 ρη , and C2 � exp− 2ccL 
12
12
(ρv + ρη + ρsp ) − ρv . Since μ∗pl � 0, μ∗l � TB2∗ is the equi12
librium mass of n -investors investing in the technology.
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