MPRA

Munich Personal RePEc Archive

Stabilizing the Financial Markets
through Communication and Informed
Trading

Guo, Qi and Huang, Shao’an and Wang, Gaowang

8 February 2024

Online at https://mpra.ub.uni-muenchen.de/120072/
MPRA Paper No. 120072, posted 14 Feb 2024 14:28 UTC


http://mpra.ub.uni-muenchen.de/
https://mpra.ub.uni-muenchen.de/120072/

Stabilizing the Financial Markets through Communication and

Informed Trading*

Qi Guof Shao’an Huang? Gaowang Wang®
Shandong University Shandong University Shandong University

February 8, 2024

Abstract

We develop a model of government intervention with information disclosure in which a
government with two private signals trades directly in financial markets to stabilize asset
prices. Government intervention through informed trading stabilizes financial markets and
affects market quality (market liquidity and price efficiency) through a noise channel and
an information channel. Information disclosure negatively affects financial stability by de-
teriorating the information advantages of the government, while its final effects on market
quality hinge on the relative sizes of the noise effect and the information effect. Under
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1 Introduction

Government intervention through direct trading is becoming a common way to stabilize financial
markets, especially during a financial crisis or a stock market meltdown. For example, in August
1998, at the peak of the Asian financial crisis, the Hong Kong government spent HK$118 billion
and purchased shares of 33 constituent stocks of the Hang Seng index (HS) to stabilize the
stock market. During China’s stock market turmoil in 2015-2016, the Chinese government
organized a “national team” of securities firms to intervene in the stock market. To combat
the financial crisis of 2008-2009 and the COVID-19 pandemic in 2020 and their aftermaths,
the United States Federal Reserve (FR), European Central Bank (ECB), Bank of Japan (BOJ)
and other central banks purchased large quantities of government securities, mortgage-backed
securities, corporate bonds and equities. From 2002 through 2018, the Bank of Japan constantly
purchased Japanese stocks through the purchases of exchange-traded funds (ETFs) to stabilize
financial markets and stimulate the economy.! Although the motives and consequences of these
trades continue to be intensely debated, how information disclosure influences the effectiveness
of government intervention has received substantially less attention.

In this article, we develop a market microstructure model of government intervention with
information disclosure where a large player—the government—has two types of information (a
price target signal and a noisy signal about fundamentals). Should the government publicly
reveal its own information when making intervention decisions? For example, the government
has a price target. Investors are uncertain about the target, and their beliefs are described by
a normal distribution. The government’s policy decision is to decide whether and how clearly
it should communicate this target. Full disclosure is to announce the precise target to the
public, and partial disclosure is to announce it with noise. This issue has been hotly debated in
relation to regulatory stress tests of financial institutions. In particular, there are different views
on whether the results of such stress tests should be publicly disclosed (see Goldstein and Sapra
(2013) for a survey). Our model examines this debate in a scenario of government intervention
through informed trading and explores the desirability of communications when the government

is attempting to stabilize financial markets. For this purpose, we formulate four scenarios of

!Cheng et al. (2000) and Su et al. (2002) study the Hong Kong government intervention during the 1998
Asian financial crisis. Huang et al. (2019) and Allen et al. (2020) examine the Chinese government’s intervention
in the 2015-2016 stock market turmoil. Yang and Zhu (2021) and Caballero and Simsek (2021) briefly review
the large asset purchases conducted by major central banks during the 2008-2009 financial crisis and COVID-19
pandemic, respectively. Shirai (2018a, 2018b), Barbon and Gianinazzi (2019), and Charoenwong et al. (2021)
review the stock purchases through ETFs conducted by the Bank of Japan.



information disclosure and examine how each of them influences the effectiveness of government
intervention, especially in terms of financial stability and market quality.

In the benchmark model without information disclosure, we introduce a stylized government
with private information into the standard Kyle (1985) setting in which the insider trades on
his precise information to maximize profits, a government with two independent private signals
trades alongside other market participants to stabilize financial markets, noise traders provide
randomness to the financial market, and the market maker clears the market using the weak rule
of market efficiency.? We then formulate three scenarios of full information disclosure (releasing
the price target, releasing the fundamental signal and releasing both signals), in which the
information sets of both the insider and market maker are changed and the equilibrium results
are changed accordingly. Finally, in extended models, we consider partial information disclosure
and correlated signals as a robustness check.

Our analysis delivers three important messages. First, information disclosure negatively
affects financial stability. In particular, no communication is better than releasing either of the
two signals, and releasing either signal is better than releasing both signals. The intuition is
as follows. The Kyle-type model is well known as a standard setting in which economic agents
trade on their private information to achieve respective goals. In our model, by trading on its
private information, the government drives asset prices to the price target, shortens the distance
between price and the target and stabilizes the financial market from its viewpoint. Once
private information is disclosed, the government loses its information advantage, and government
intervention is less effective. Releasing one signal implies reducing its information advantages,
and releasing both signals is equivalent to abandoning all information advantages. As a result,
the performance of government intervention declines. Furthermore, releasing the price target
is worse than releasing the noisy signal about the fundamental, since the price target signal
is more related to price stability than the fundamental signal. Ultimately, private information
is likely to be an important prerequisite for a successful government intervention. Information
disclosure reduces the government’s information advantages, deteriorates its intervention ability
through direct trading and hence negatively affects financial stability.

Second, under different scenarios of government intervention with communications, there

may exist potential tradeoffs between price stability and price efficiency. To explain this result,

?We use “he/him” to refer to the insider, “she/her” to refer to the market maker, and “it/its” to refer to the
government.



we identify two different effects of information disclosure on price efficiency. The first effect is
the noise effect, and the second effect is the information effect. In the scenario of releasing the
noisy signal about the fundamentals, the noise effect removes informational noise in financial
markets and hence directly improves price efficiency, while the information effect reduces private
information in financial markets, reveals more of the insider’s information and hence indirectly
improves price efficiency. Ultimately, both the noise effect and information effect improve price
efficiency. Adding the negative effect of information disclosure on price stability, we conclude
that the release of the fundamental signal brings about tradeoffs between price stability and
price efficiency: it decreases price stability but increases price efficiency.

However, there are no such tradeoffs in the situation where the price target is released,
since it simultaneously reduces price stability and price efficiency. The release of the price
target deteriorates the information advantage of the government and decreases price stability.
Moreover, the release of the price target removes exogenous noise (i.e., the price target as a
noise) in financial markets and hence improves price efficiency (noise effect), while it decreases
market liquidity, reduces the insider’s trading intensity on his precise information and hence
decreases price efficiency (information effect). Since the negative information effect on price
efficiency dominates the positive noise effect, the release of the price target also reduces price
efficiency. Thus, price stability and price efficiency are both reduced, which implies that no
tradeoffs between them in this situation.

Third, the release of different signals has different implications for market liquidity. Relative
to the benchmark model without information disclosure, releasing the price target removes noise
in financial markets and hence decreases market liquidity, while releasing the noisy signal about
the fundamentals reduces private information in financial markets and hence raises market
liquidity. Releasing both signals has two opposite effects on market liquidity, and the net effects
hinge on the extent to which the government cares about financial stability. Specifically, if the
government places an equal weight on financial stability and cost minimization, then the positive
effect on market liquidity of releasing the fundamental signal dominates the negative effect of
releasing the price target and the financial market is deeper. However, if the government cares
more about financial stability than cost minimization, the negative effect of releasing the price
target dominates the positive effect of releasing the fundamental signal and market liquidity is
lower.

Our paper is related to two strands of literature. The first strand consists of the literature



on the financial market implications of government intervention through direct trading. Four
theoretical studies are most related to our study. Pasquariello et al. (2020) find that govern-
ment intervention improves the liquidity of financial markets in a static Kyle setting. Yang
and Zhu (2021) illustrate that predictable central bank interventions of purchasing assets (or
adjusting the interest rates) interact with strategic trading and produce a V-shaped price pat-
tern around central bank interventions. Brunnermeier et al. (2022) develop a noisy rational
expectations model and show that by leaning against noise traders, government intervention
improves financial stability while negatively affecting price efficiency. Huang et al. (2022) con-
struct a government intervention model and show that the government trades against insider
trading and simultaneously improves financial stability and price efficiency. The abovemen-
tioned studies examine how government trading influences financial markets but do not discuss
how information disclosure affects the effectiveness of government intervention. In our model,
we formulate different scenarios of information disclosure and investigate how it affects financial
stability and market quality in financial markets.

Some theorists examine the real effects of government intervention through other policy
tools. For example, Subrahmanyam (1994) and Chen et al. (2018) show that circuit breakers
increase price volatility and exacerbate price movements. Bond and Goldstein (2015) study
how government intervention through cash injections or other interventions affect information
aggregation by price. Cong et al. (2020) explore the information externalities of government
intervention through direct liquidity injections in money market issues.

Other studies empirically investigate the effects of government intervention on financial
markets. Cheng et al. (2000) and Su et al. (2002) study the implications of the intervention of
the Hong Kong government during the 1998 Asian financial crisis. Pasquariello (2007) explores
the impact of central bank interventions on the process of price formation in the U.S. foreign
exchange market. Veronesi and Zingles (2010) analyze the costs and benefits of Paulson’s plan
in the United States. Pasquariello (2017) shows that direct government intervention in a market
may induce violations of the law of one price in other arbitrage-related markets. Shirai (2018b),
Barbon and Gianinazzi (2019), Katagiri et al. (2022), and Takahashi (2022) study the effects of
the ETF purchase program undertaken by the Bank of Japan on domestic equity prices. Allen
et al. (2020) and Huang et al. (2019) show that government trading in China’s stock market
in 2015 both created value and improved liquidity. Bian et al. (2021) show that China’s price

limit rule led to unintended contagion across stocks during the 2015 market turmoil in China.



The second strand is the literature on the multiple dimensions of information disclosure.?

Two recent studies—those of Bond and Goldstein (2015) and Goldstein and Yang (2019)—note
that in the presence of multiple dimensions of information, the real-efficiency implications of
disclosure might differ depending on what dimension of information is disclosed. Bond and Gold-
stein (2015) establish that if the government discloses information about a variable on which
speculators have some additional information, then the government learns less from prices and
negatively affects itself because the disclosed information reduces the incentives of speculators
to trade on their information; if, instead, the government discloses information about a vari-
able about which speculators know less than does the government, then the government learns
more from prices and helps itself because the disclosed information reduces the risk faced by
speculators, thus causing them to trade more. Goldstein and Yang (2019) show that if dis-
closure concerns a variable about which the real decision maker cares to learn, then disclosure
negatively affects price informativeness; if disclosure concerns a variable about which the real
decision maker already knows much, then disclosure always improves price informativeness and
real efficiency. These two studies examine how disclosing different types of information af-
fects price informativeness. Our study complements this stream of literature by investigating
how releasing different information affects the financial stability and market quality of financial
markets.

The rest of the paper is organized as follows. Section 2 provides the baseline model of
government intervention without information disclosure and presents the equilibrium results.
Section 3 formulates three scenarios of information disclosure and analyzes their equilibrium
results. Section 4 compares the market performance of government intervention under different
scenarios of information disclosure and develops the main results. Section 5 considers two model

extensions: partial disclosure and correlated signals. Section 6 concludes the paper.

2 Baseline model without information disclosure

In this section, we present a baseline model with government intervention by introducing a
stylized government with private information in the static Kyle setting and examine how gov-

ernment intervention through informed trading affects financial markets.

#Goldstein and Yang (2017) offer an analytical review of information disclosure in financial markets.



2.1 Kyle model with government intervention

We consider an economy with one trading period. There is a single risky asset traded in the

financial market. The final payoff of the risky asset, v, which we refer to as the economic

2

fundamental, follows a normal distribution with mean py and variance o3 .

The economy is populated by four types of traders: a risk-neutral insider (i.e., informed
trader), a representative risk-neutral competitive market maker, a large government player
(“national team”) and noise traders. As usual, the insider submits market orders to maximize
profits, noise traders provide randomness to conceal the insider’s private information, and the
market maker sets the price. The new player is the government, the behavior of which serves
regulatory purposes.

Specifically, the government submits a market order, g, to minimize the expected value of

the following loss function:

S(Lp)° + e, (1)

where the parameter ¢ € [0,00) represents the relative weight placed by the government on
its policy motives. The first term (Ap)? = (p — pr)? captures the government’s policy motive,
“price stability”*, where p is the equilibrium price and pr is the price target. The second
component in (1), ¢, is the cost of intervention, which comes from the trading loss (negative of
trading revenue). Specifically, we have ¢ = (p — v)g, where g is the government’s order flow,
and (p — v)g is its trading loss. The specification of the loss function (1) is similar in spirit to
that in Stein (1989), Bhattacharya and Weller (1997), Vitale (1999), Pasquariello (2017), and
Pasquariello et al. (2020). If ¢ = 0, then the government trades just as another insider who
maximizes the expected profit from trading. When ¢ > 0, the government cares about its policy
goal. The greater the ¢ value is, the more important the government’s policy goal (financial
stability).

Similar to Kyle (1985), the insider learns liquidity value v at the beginning of the trading
period and places market order x. Noise traders do not receive any information, and their net

demand v is normally distributed with mean zero and variance 2. The government is endowed

*We use E (p — pr)? to measure price/financial stability based on the following reasons. First, it is intuitive. In
this setup, by trading on the target, the government injects the information of the price target in the equilibrium
price, shortens the distance between price and the target and stabilizes asset prices effectively. Second, a Kyle
model with a stylized government who trading on its target and fundamental signals has a regular solution
structure and lays a good foundation for discussions on information disclosure. Third, it is in accord with the
literature (e.g., Edison, 1993; Vitale, 1999; Sarno and Taylor, 2001; Neely, 2005; Engel, 2014; Pasquariello, 2017;
and Pasquariello et al., 2020). The measure for price volatility, var (p), does not possess the above merits all at
once, even though it is closely related to the measure for price stability, E (p — pT)Q.



with two private signals. First, the government has a price target signal. Other investors are
uncertain about the target, and their beliefs are described by a normal distribution, namely,
pr ~ N (ﬁT, 0%). The following two facts motivate us to introduce the price target signal in the
model. In January 2013, the Bank of Japan (BOJ) announced its 2% price stability target and
adopted quantitative and qualitative monetary easing (QQE) including purchases of Japanese
stocks as the main strategy through which to meet the target. Furthermore, on July 5, 2015,
the China Securities Regulatory Commission (CSRC) announced that the People’s Bank of
China (PBC) would help the China Securities Finance Corporation Limited (CSF) stabilize
the stock market by providing multiple types of liquidity support. Second, the government
has a noisy signal about the fundamental, s = v + ¢, where ¢ ~ N(0,02) is independent of
v. The government usually has firsthand economic data. In the digital age, the government
can exploit low-latency economic data that are already available on Big Tech platforms, such
as Amazon, Google, and the Alibaba Group. The government uses real-time economic data
to assess economic fundamentals. Because there is no irrefutable evidence to show that the
uncertainty about the target is correlated with the uncertainty in the fundamental value, we
assume in the baseline model that the government’s price target is uninformative about the
traded asset’s liquidation value (i.e., cov (s,pr) = cov (v,pr) = 0).° The ownership of the two
private signals by the government is identified as an important feature of direct government
intervention in financial markets in the literature.’

The market maker determines price p at which she trades the quantity to clear the market.
The market maker observes the aggregate order flow y = z + g + u. The weak-form-efficiency
pricing rule of the market maker implies that the market maker sets the price equal to the

posterior expectation of v given public information:

p= E(vly). (2)

®In the model extension section, we relax this assumption and discuss the more complicated case with corre-
lated signals.

The literature identifies several recurring features of direct government intervention in financial markets: (1)
governments tend to pursue nonpublic price targets in those markets, (2) governments often intervene in secret
in targeted markets, (3) governments are likely to have an information advantage over most market participants
about the fundamentals of the traded assets, (4) the observed ex post effectiveness of government intervention
is often attributed to that information advantage, (5) those price targets may be related to governments’ funda-
mental information, and (6) governments are sensitive to the potential costs of their interventions (e.g., Edison,
1993; Vitale, 1999; Sarno and Taylor, 2001; Neely, 2005; Engel, 2014; Pasquariello, 2017; and Pasquariello et al.,
2020).




2.2 Equilibrium

We characterize the equilibrium of the baseline model in this subsection. A perfect Bayesian
equilibrium is a collection of functions {z(v), g(s,pr),p(y)}, that satisfies the following: (1)

optimization:

a* € arg r?a}xE [(v = p)zlv], (3)
g" € argmink [¢(p — pr)* + (p — v)gls, pr] - (4)

(2) market efficiency: p is determined according to Equation (2).
We are interested in a linear equilibrium in which the trading strategies and pricing function
are all linear. Formally, a linear equilibrium is defined as a perfect Bayesian equilibrium in which

there exist five constants: (3,7, a,n,A) € R®, such that

z = B(v—po), (5)
g = 7(s—po)+alpr —pr) +n, (6)
p = po+Ay—n)withy=2x+g+u. (7)

Equations (5) and (6) indicate that both the insider and the government trade on their respective
private information.” The pricing equation (7) states that price is equal to the expected value
of v before trading, adjusted by the information carried by the arriving aggregated order flow.

In Appendix A.1, we prove the following:

Theorem 1 A linear pure strateqy equilibrium is defined by five unknowns 3, v, a, n and A,
which are characterized by five equations (26), (29)-(32), together with one SOC (25).
The system of equations can be transformed into a polynomial of A. Specifically, A solves

the following polynomial:

ag\® + as\® + agd? + asA® + ag\? 4+ a1\ + ag = 0, (8)

"The linear forms are motivated by Bernhardt and Miao (2004) and Yang and Zhu (2020), who specify that
the trading strategy of an informed agent is a linear function of each piece of private information.



. p .
where the coefficients a;s are given by

ag = 46 (2—06)202,a5 = 46 (2 - 8) (8 — 30) 02,

wr

ay = ¢*02 (46 —4) +4¢*0%02 + 464 (2 - 06)2 02 4+ [(8 —30)* +4(4—6) (2 — 5)} 252

az = (=262 4146 — 16) ¢ + 4¢°0°02 + 4¢° (2 — 6) (4 — 8) 0F + 2¢02 (8 — 38) (4 — 6),,
az = (—40% 4185 — 24) ¢?02 — 3¢?6%02 + (4 — 6)*¢%07 + (4 — 0)%02,
a1 = (—20% 4106 — 16) ¢po2 — 2¢6%02,ap = (26 — 4) o2 + §%02.

All other variables can be solved as expressions of A as follows:

5 2N+ 2§ 0
APN2 44N — (A + 200207 14X
(1—260)6 i
= ,N = 2 — ,
VT I (A ragns T 2~ )
where § = ng%;g T)) = 0211302' Then, the measure of price stability is solved as

El(p —pr)’] = A(B + 7)o + (1 = 2Xa)oF + (po — pr)*.
The measure of price discovery/efficiency is
var(vlp) = var(vly) = [1 = A(8 +7)]os.
The expected profit of the insider and expected cost of the government are
B (m) = [1 A8+ B3 B () = M5 +7) — Lyo? + X0? + Ao’}
The correlation coefficient of the trading positions between the insider and the government
18

Byo?

corr (x,g) = - —
V8202 [12 (03 + 02) + a203]

2.3 Numerical results and economic intuitions

In this subsection we simulate the equilibrium of the benchmark model and examine how gov-

ernment intervention without information disclosure affects financial markets. We summarize

10



the numerical results in Figure 1 and develop the associated economic intuitions.

[Insert Figure 1 here.]

Optimal trading (OT). In this model, the government has two goals: one is price stability,
measured by F (p — pT)2, and the other is cost minimization, measured by (p —v)g. The
government trades on its private information to achieve these two goals and trading on either
signal directly and indirectly affects both goals. As shown in Figure 1, so long as the government
cares about price stability (i.e., ¢ > 0), it trades more intensively on the price target than on
the fundamental signal (i.e., & > 7). In other words, the government optimally relates financial
stability more with the price target signal and cost minimization more with the fundamental
signal when making intervention decisions. Intuitively, by trading on the price target, the
government incorporates the information of the target into asset prices, shortens the distance
between the price and the target and hence stabilizes asset prices; however, government trading
on the fundamental signal indirectly affects price stability through the equilibrium price, the
effect of which is relatively small because the two signals are independent.

Furthermore, if the government cares more about the policy goal (i.e., ¢ is larger), then its
trading intensity in the price target («) is larger, while that in the fundamental signal (7) is
smaller. As a result, its intervention costs are higher and the equilibrium price is more stable.
Intuitively, the larger values of ¢, on one hand, indicate further deviations from its motives
for profit maximization, which results in more intervention costs, on the other hand, represent
greater intervention effort, which leads to more stable prices.

It is also interesting to examine two extreme cases (i.e., ¢ = 3 and ¢ = 0). If the government
cares more about its policy goals (i.e., ¢ = 3), then it will trade against the insider (i.e.,
corr(z,g) < 0), and this will induce higher intervention costs. Intuitively, since the insider
has precise information about the fundamentals, he trades on his precise information and earns
profits in financial markets (i.e., 5 > 0 and E (7) > 0). Although the government trades on
the price target and against the fundamental signal (i.e., & > 0 and v < 0), the latter trading
position dominates the former. Hence the government and the insider trade against each other
in this situation.® Moreover, more policy concerns imply less cost considerations, which leads
to more intervention costs. Conversely, if the government does not care about its policy goals

(i.e., ¢ = 0), it trades only on its fundamental signal as another informed trader and ignores

8This kind of reversed trading strategy between the government and insider is also derived in Huang et al.
(2022), which is a dynamic Kyle-type government intervention model without the price target signal.

11



the target signal (i.e., v > 0 and o = 0). With less precise fundamental information than the
insider, the government trades less intensively on its fundamental signal and earns less money
than the insider (i.e., v < 8, —E (¢) < E (n)).

If the government cares more about its policy goals (i.e., ¢ is larger), the insider trades
more intensively on his precise information and earns more profits (i.e., # and F (7) are larger).
With larger policy motives, the government trades more intensively on the price target and
injects more noise into financial markets, which improves market liquidity and decreases price
efficiency. Hence, the insider more easily conceals his information and trades more on his precise
information. However, if the government does not care about its policy goals (i.e., ¢ = 0), then
the insider trades less intensively and earns less profits than that of the insider in the standard
Kyle model. In this situation, the government trades like another informed trader and ignores
the price target signal. Facing competition from another informed trader, the insider will trade
less and earn less.

Market liquidity (ML). Market liquidity is measured by the inverse of Kyle’s lambda
(1/X), with a lower A value meaning that the market is deeper and more liquid. Government
intervention affects market liquidity through two different channels (noise channel and informa-
tion channel). On one hand, government trading injects new noise (02 and ¢?) into financial
markets, which play roles similar to that played by the noisy trading and improve market lig-
uidity. On the other hand, government trading enhances private information (through s) in
financial markets, reinforces the degree of adverse selection and lowers market liquidity. As
shown by subfigure A7 in Figure 1, the solid blue line, the dashed red line and the dotted
dashed green line are all below the dotted black line. That is, relative to the standard Kyle
setting, government intervention definitely increases market liquidity, which establishes that
the positive noise effects of government intervention always dominate its negative information
effects.

Furthermore, market liquidity increases in the policy weight of the government. Intuitively, if
the government cares more about its policy goal, it trades more aggressively on the price target,
the dominating positive effect through the noise channel is larger and thus deepens financial
markets.” Additionally, the theoretical results about the improved market liquidity through
government intervention are in accord with the empirical findings of Huang et al. (2019), Allen

et al. (2020), and Pasquariello et al. (2020).

9 Numerically, holding other exogenous parameters fixed, increasing o raises 1/\.

12



Price stability (PS) and price efficiency (PE). Government intervention through in-
formed trading stabilizes financial markets effectively. Intuitively, government trading on the
price target incorporates the information on the target, drives the equilibrium price to its target
level and stabilizes asset prices directly. Moreover, trading on the fundamental signal affects
financial stability indirectly through the equilibrium price, although its effects are relatively
small. As shown in Figure 1, price stability increases in the policy weight of the government.
Intuitively, if the government attaches more importance to its policy goals (i.e., ¢ is larger),
then it trades more aggressively on the price target, through which the government incorporates
more information on the price target into the equilibrium price, shortens the distance between
the price and the target, and makes asset prices more stable.

Since price aggregates all information and noise in financial markets, in this baseline model,
government intervention affects price efficiency through two different channels: the noise effect
and information effect. On one hand, government intervention through direct trading injects
two new noises into financial markets: the price target and informational noise (i.e., U2T and 02),
which play similar roles to noisy trading and reduce price efficiency. On the other hand, govern-
ment trading based on the fundamental signal releases more information about the fundamentals
and raises price efficiency, moreover due to the increased market liquidity, the insider trades
more intensively on his precise information about fundamentals and improves price efficiency.
In other words, the noise effect on the price efficiency of government intervention is negative,
while the information effect is positive. When it is more concerned with its policy goals, the
noise/information effect becomes stronger/weaker and the noise effect increasingly dominates
the information effect, resulting in less efficient asset prices. Therefore, price efficiency decreases
in the policy weight of the government, as shown in Figure 1.

Combining the above results on price stability and price efficiency, we find that price effi-
ciency decreases while price stability increases in the policy weight of the government, which
demonstrates that there are tradeoffs between them in this model. Intuitively, if the government
imposes more weight on its policy goals, then it trades more intensively on the price target and
more effectively stabilizes the price of the financial asset; moreover, the noise effect of govern-
ment intervention on price efficiency comes to dominate its information effect, which makes
the equilibrium price less efficient. Brunnermeier et al. (2022) derive similar tradeoffs between

financial stability and price efficiency in a Grossman-type government intervention model.'”

""Tn a closely related model, where the government has only the fundamental signal, Huang et al. (2022) show

13



3 Government intervention with information disclosure

Now, we begin to examine whether information disclosure is helpful for government intervention.
Since the government has two private signals, we investigate three scenarios: releasing the
price target {pr}, releasing the noisy signal about fundamentals {s} and releasing both signals
{pr,s}. Information disclosure changes the information sets of other market participants in
financial markets and hence alters the performance of government intervention, although the
government’s own optimization problem is unchanged. In this section, we formulate three
different disclosure scenarios, present their equilibrium results, simulate all four scenarios, and

provide the basic features of them. The information structures of these scenarios are summarized

in Table 1.
Table 1. Information structures for four scemarios
Insider’s information MDM'’s information Government’s information
Benchmark {v} {y} {pr, s}
Release {pr} {v,pr} {y,pr} {pr, s}
Release {s} {v, s} {y,s} {pr, s}
Release {pr,s} {v,pr, s} {y,pr,s} {pr,s}

3.1 Releasing the price target

In this case, we assume that the government releases the realizations of the price target signal
before trading. With the enlarged information set {v, pr}, the insider’s maximization problem
is changed as follows:

1?3}><E[(v - p)x|v, pr]. (9)

Moreover, the market maker also sees the signal released by the government, {pr}, and uses her
new information set {y,pr} to update the conditional expectations about the fundamentals.

Thus, the pricing rule of market efficiency is transformed into

p = E(vly,pr). (10)

We propose the decision rules for the insider and the government and the pricing rule for

that government intervention improves financial stability and price efficiency simultaneously.
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the market maker as follows:

r = Br(v—po)+Er(pr —pr), (11)
g = ~r(s—po)+ar(pr —pr) +nr, (12)
p = po+Arly— E(ylpr)], withy =24 g+u, (13)

where

E(ylpr) = (&7 + ar) (pr — pr) + 7

We solve the model in Appendix A.2 and summarize the equilibrium in the following

Proposition 1 If the government releases the price target signal {pr}, then a linear equilibrium
is defined by sixz unknowns (Br, &, vp,ar,np, Ar) € RS, which are characterized by siz

equations (37)-(42), together with the SOC, Ap > 0. The system of equations can be solved

as the following fourth-order polynomial of Ar:

P24 — 20)202 0% + 46(2 — 8)(4 — 6) a2 A3 — [460%02 4 (8 + 262 — 66)po 2] A\ .

+](4 — 6)%02 + 4025202 — 4¢2(1 — 6) 2|2 + 6202 4 2(6 — 2)02
All other endogenous parameters can be solved as expressions of Ap as follows:

2PAr +2 — 0

= s = 0’ — 2 ,
T T U - 2engs T T TR
(1—20Ar)5 )
pr— 7 — 2 . ’
where 6 = 02(12]0% The measure of price stability is solved as

El(p - pr)*Jr = Ar(Br + 7)o + 07 + (po — Pr)*.
The measure of price discovery/efficiency is
var(vlp)r = [1 = A(By + 7)o
The expected profits of the insider and expected costs of the government are as follows:

E(rr) = [1 = Ar(Br + v7)1Br0s, E(er) = A\r(Br + v7) — Uyros + Arygo?.
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The correlation coefficient of the trading positions between the insider and the government

18

corr (2, g)p = Bryroy + Erarat '

V5302 + B3 1 (02 + 02) + aFod

Compared to the benchmark model, the government now releases the price target signal
before trading. As shown in Figure 2 and Figure 3, the government trades more aggressively
on the price target signal (i.e., ap > «), which stems from the government’s reduced marginal
intervention costs and weakened information advantages. On one hand, the release of the price
target removes noise in financial markets and decreases market liquidity, which compels the
insider and the government to trade less intensively on their respective fundamental signals
(i.e., By < B, vp < ¥)'! and deters price discovery. Then, the marginal trading revenues of the
insider (i.e., (v — p)) are increased, which implies that the marginal intervention costs of the
government (i.e., (p — v)) are decreased. With less marginal intervention costs, the government
trades more intensively on the price target. On the other hand, with the enlarged information
set {y,pr}, the market maker uses the filtered order flow (i.e., y — F (y|pr)) to evaluate the eco-
nomic fundamentals, namely, p = E(v|y,pr) = E [v|ly — E (ylpr),pr] = E [vly — E (y|pr)].*2
To counteract the market maker’s pricing behavior, the government with less information ad-
vantages trades more aggressively on the price target, even if it is of no avail.

In this case, the insider trades less intensively on his precise information about the fun-
damentals and ignores the price target signal (i.e., By < B, & = 0). Intuitively, the release
of the price target removes noise and hence decreases the liquidity of financial markets. To
lessen information leakage, the insider diminishes his trading intensity on his precise informa-
tion. Moreover, the insider ignores the price target signal and places no position on it. Since
the price target signal has no correlation with the fundamentals, the market maker who knows
the target perceives the trading positions related to the price target and more effectively eval-
uates the fundamentals by utilizing the filtered market order (i.e., y — E (y|pr)). The pricing
decisions of the market maker counteract the government’s trading on the price target; hence,
the equilibrium price reveals no information about the target. Rationally expecting this, the

insider optimally ignores the released price target signal and places zero position on it.™

"We provide a sufficient condition for v, < v in Appendix A.3. Numerically, the inequality always holds.

12 Tmagining that the market maker is also optimizing, she trades against the price target signal and offsets the
effect on the market price of government trading based on the price target.

3 Furthermore, if the government cares more about its policy concerns (i-e., ¢ = 3), the government and the
insider still trade against each other (i.e., corr(z, g) < 0). Intuitively, ignoring the price target, the insider trades

16



Compared to the benchmark model, releasing the price target removes noise (i.e., U%) in

financial markets and thus decreases market liquidity (i.e., 1/Ap < 1/A). The release of the
price target has two opposite effects on price efficiency: on one hand, it diminishes exogenous
noise (i.e., %) in financial markets and directly improves price efficiency (i.e., noise effect); on
the other hand, facing lower market liquidity, both the insider and the government trade less
intensively on their fundamental information, which decreases price efficiency (i.e., information
effect). In other words, the noise effect on price efficiency of releasing the price target is positive
while the information effect is negative. Since the information effect dominates the noise effect,
the release of the price target reduces price efficiency (i.e., var(v|p)r > var(v|p)).

Releasing the price target increases the expected price instability of financial markets (i.e.,
E[(p — pr)®lr > E[(p — pr)?]), as shown in Figures 2 and 3. In the benchmark model, by
trading on the price target (and the fundamental signal), the government incorporates the
information about the price target into the equilibrium price, drives the equilibrium price to
approach the target level and effectively stabilizes asset prices. Once releasing the price target,
the government loses its information advantage and has no effective tools to affect the price
of the financial asset, because in this situation the market maker’s pricing decision effectively
offsets the effect on asset prices of government trading based on the price target. Therefore, if
the government releases the price target signal, the price becomes more unstable.

We summarize these results in the following Corollary 1 and place its proof in Appendix

A3.

Corollary 1 Compared to the benchmark model, if the government releases the price target
signal, then (i) the insider trades less intensively on his private information and ignores
the price target signal; (ii) the government trades more intensively on the price target and
trades less on the fundamental signal; and (iii) the equilibrium price is more unstable and

less efficient, and the financial market is less deep.

[Insert Figures 2-3 here.]

3.2 Releasing the noisy signal about the fundamental

Now, let us suppose that the government releases its noisy signal about the fundamental be-

fore trading. With the enlarged information set {v, s}, the insider’s maximization problem is

on his precise information (with less trading intensity); meanwhile, the government trades more intensively on
the target, but its negative trading on the fundamentals still dominates.
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transformed as follows:

H{%XE[(U —p)z|v, s]. (14)

Moreover, observing the signal released by the government, {s}, the market maker uses the
information set {y, s} to update her conditional expectations about the fundamentals. Thus,

the pricing rule of market efficiency is transformed into

p = E(vly,s). (15)

Let us conjecture, instead, the decision and pricing rules as follows:

z = B,(v—po)+E&(s—po), (16)
g = ’73(3—p0)+04s(pT—17T)+7737 (17)
p = po+d(s—po)+ [y — E(yls)], withy =2+ g+u, (18)
where
2
O-’U
E(y’8)2n5+(655+€s +’75)(3_p0)755 0_12}_’_0_2'

We solve the model in Appendix A.4 and summarize the equilibrium results in the following:

Proposition 2 If the government releases the noisy signal about the fundamental {s}, then
a linear equilibrium is defined by siz unknowns (B, &4, Vs, s, Mg, Xs) € RS, which are
characterized by six equations (44)-(49), together with one SOC, \s > 0. The system of

equations degenerates to the following fourth-order polynomial of Ag:

49°02 NS + 8o} + [4¢°0% — ¢% (1 — 6)%02 + 6°02) + 402] A?
—2¢ [(1 = 6)%02 + 6%02] Ay — [(1 — 6)%02 + 6%02]

=0.

All the other variables can be solved as expressions for As as follows:

0 ¢

N = 268,05 = — 2 . = 26(pr —
2)\8775 (b y Og 1+¢)\87775 ¢(pT p0)7

1
55_27&7 é.s_
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2

where § = ﬁ The measure of price stability is then

El(p - pT)z]s = [AsBs+ (1= AsBy) 5]2 ‘712; +(1- /\555)2 5202
+()\3065 - 1)20—’% + )‘203 + (pO - pT)Q'
The measure of price discovery/efficiency is

(1- 6)2 o2+ 26202 2
(140%) 02 +25%02 "

var(vlp), =

The expected profit of the insider and expected cost of the government are, respectively,
E(m) = (1=0) (1 = AsBy) (B + €4)ay — (1= AsB,) 06,02, E(c) = Asajot.

The correlation coefficient of the trading positions between the insider and the government
18

(Bs +&5) 7505 +€5750°
V(B 6702 + €02\ /42 (03 + 02) + a0}

corr (x,g) =

The government now releases the noisy signal about the fundamental before trading. In this
situation, the government trades against the fundamental signal (i.e., v, < 0 < ). Intuitively,
releasing the fundamental signal improves price efficiency in financial markets and increases
the marginal intervention cost (i.e., p — v)'*, hence the government trades less intensively on
the fundamental signal than in the baseline model (i.e., 7, < ). Knowing that the insider’s
fundamental signal is better than its released one, the government will trade against its released
fundamental signal (i.e., 74 < 0(< 7)). Moreover, releasing the fundamental signal erodes the
information advantage of the government, and it trades more intensively on the price target
(i.e., as > ) to stabilize asset prices.

From the viewpoint of the insider, releasing the fundamental signal reduces private informa-
tion in financial markets and increases market liquidity, the insider trades more intensively on
his precise fundamental information (i.e., 5, > ). Furthermore, in order to exploit his relative

information advantage, the insider trades against the released noisy fundamental information

1 Qeeing the released fundamental signal, the market maker more efficiently evaluates the economic fundamental
by using the aggregate order flow. Thus, the equilibrium price approaches the economic fundamental even better,
which implies that the marginal trading profit (i.e., (v — p)) decreases and the marginal intervention cost increases

((i.e., p—v)).
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(ie., & <0).

Compared to the benchmark model, releasing the noisy signal about the fundamental dimin-
ishes private information in financial markets, lowers the degree of adverse selection and thus
increases market liquidity (i.e., 1/As > 1/X). The release of the fundamental signal improves

price efficiency through the noise effect and information effect. The noise effect removes noise

2

2) in financial markets, which directly improves price efficiency. The information effect

(ie., o
improves price efficiency through two channels: on one hand, facing deeper financial markets,
the insider trades more intensively on his precise information, and the equilibrium price re-
veals more information about the fundamentals; on the other hand, equipped with enlarged
information set {y, s}, the market maker more easily uncovers the economic fundamentals and
the price becomes more informative. Therefore, the release of the fundamental signal improves
price efficiency, namely, var(v|p)s < var(v|p). As shown in Figures 2 and 3, we know that
E[(p — pr)?]s > E[(p — pr)?] for any values of § and ¢, which implies that asset prices be-
come more unstable when the government releases the fundamental signal. Similar to the case
of releasing the price target signal, releasing the fundamental signal erodes the information
advantage of the government and deteriorates its ability to stabilize the financial markets.

We summarize the above results in the following Corollary 2; the proof is similar to Corollary

1, and we omit it here.

Corollary 2 Compared to the benchmark model, if the government releases the noisy signal
about the fundamental, then (i) the insider trades more intensively on his precise infor-
mation, trades against the released noisy signal about the fundamental, and earns less
profits; (ii) the government trades more intensively on the price target and less inten-
siwely on the fundamental signal; and (iii) the equilibrium price is more unstable but more

efficient, and the financial market deepens.

The government releasing its noisy fundamental signal to the insider with precise informa-
tion about the fundamental is similar to Goldstein et al. (2023) who demonstrate that a less
informed investor optimally chooses to share information with a well-informed investor. These
two models draw similar conclusions on the trading behavior of the well informed investor and
price informativeness of the financial asset. First, both models indicate that the well-informed
investor trades against the released noisy signal about the fundamental and earns less profits

in equilibrium. The intuition is also similar: relative to the economy without information dis-
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closure in which the well-informed investor obtains the highest profits, any adjustments in the
price schedule driven by releasing the noisy fundamental signal will harm the well-informed in-
vestor. Second, the price informativeness of the financial asset is improved. Intuitively, in both
settings, releasing the noisy signal about the fundamentals injects new information into financial
markets, and the equilibrium price aggregates more fundamental information. Moreover, these
two models have different equilibrium effects on market liquidity and welfare implications for
coarsely informed investors. On one hand, market liquidity is dampened in Goldstein et al.
(2023) but improved in our model. In Goldstein et al. (2023), the coarsely informed investor
releasing his noisy signal to the well-informed investor (but not to the market maker) increases
the informed trading in the total order flow, and the market maker raises the price impact to
manage the increasing adverse selection risk, which dampens market liquidity of the financial
market. However, in our model, the noisy fundamental signal is released to both the insider and
the market maker, which diminishes private information in the financial market, reduces adverse
selection risk and improves market liquidity. On the other hand, the welfare implications for the
coarsely informed investor are different. In Goldstein et al. (2023), the less informed investor
caring only about profit-maximizing benefits from sharing the fundamental information, since
information release has the well-informed investor trade against him, offsetting his price impact
and making him trade more aggressively. In our model in which the government (as the less
informed trader) has multiple signals and multiple goals, the welfare effects on the less informed
government of releasing its noisy fundamental signal are more complex. Althrough releasing
the fundamental signal negatively affects price stability unambiguously, its effects on trading

revenues/costs are ambiguous and hinge on other parameter values.

3.3 Releasing both signals

Let us suppose that the government releases the price target and its noisy signal about the

fundamental before trading.!> With the enlarged information set {v, pr, s}, the insider’s maxi-

15Tn online Appendix S3, we examine another disclosure scenario that the government discloses its trading
plan {g} rather than both signals {pr, s} before trading. Relative to the baseline model without communication,
both disclosure policies draw similar conclusions for financial stability and price efficiency. Specifically, both
disclosure policies negatively affects price stability due to reduced information advantages and improve price
efficiency because the market maker with more information (i.e., {y,g} or {y,pr,s}) uncovers the economic
fundamentals more easily. As shown in Section 3.3, the effects on market liquidity of releasing both signals rely
on tradeoffs between the noise effect and the information effect. However, disclosing the trading plan decreases
market liquidity definitely, since in this case the negative noise effect dominates the positive information effect.
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mization problem is transformed as follows:
H{la}xE[(v —p)z|v, pr, s]. (19)
xT

In this case, the market maker sees both signals released by the government and uses her new
information set {y, pr, s} to update her conditional expectations about the fundamentals. Then,

the pricing rule of market efficiency is transformed into

p= E(v|y,pr,s). (20)

Let us conjecture the decision and pricing rules of the economy:

T = Byr(v—po)+ € p(s — po) + (o — Br), (21)
g = 75,T(3 - pO) + as,T(pT - ﬁT) + Ns, T (22)
p = po+0(s—po)+Asly— E(yls,pr)], withy =xz+g+u, (23)
where
B _ 54 e _ 2) s
(yls,pr) Bsad+ & +7s1) (s —po) + (§57 + as)(pr — 1) + N5 105
2
O-’U
0 = 02 + o2’

In Appendix A.5, we derive the model equilibrium which is summarized in the following;:

Proposition 3 If the government releases two private signals {pr, s}, then a linear equilibrium
is defined by seven unknowns (55,T,f£1%7§§2%773,T,Oés,TWS,T,>\s,T) € R", which are char-
acterized by seven equations (51)-(57), together with one SOC, s > 0. The system of

equations can be solved explicitly as follows:

Bz = il € — - 07 €% 0
’ V(=820 4 8%2 VA —0202 +5%2
V(1= 8)202 + %2
WS,T = _2¢67 Qs T = 2¢7 775,T = 2¢(pT - p0)7 >\s,T = 2% .
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The measure of price stability is then
1
E[(p —pr)’lsr = S+ 8)as + o7 + (po — br)*.

The measure of price discovery/efficiency is

(1—-6)*02 + 20202 2
(1 + 52) 02 +26%02 "

var(vlp)or =

The expected profit of the insider and expected cost of the government are, respectively,

our/ (1= 0)202 4 6202
E(m) = \/ 5 ,E(c)=0.

The correlation coefficient of the trading positions between the insider and the government
18

corr (z,g) = 0.

As shown in Proposition 1 and Proposition 2, releasing the price target reduces market
liquidity, while releasing the fundamental signal raises the marginal intervention cost, both of
which diminish the government’s trading intensity on its fundamental signal. Hence, releasing
both signals unambiguously reduces its trading intensity in the fundamental signal (i.e., v, 7 <
7). Moreover, since the government loses all of its information advantage in this case, it will
trade more intensively on the price target to stabilize asset prices (i.e., a7 > @), even though
it is of no avail.

As shown in Proposition 1 and Proposition 2, the insider decreases his trading intensity
on his precise information if the government releases the price target but increases it if the
government releases the noisy signal about the fundamental. Now, if the government releases
both of its signals, compared to the benchmark model, the insider’s trading intensity on his
precise information will hinge on the relative weight placed by the government on its policy
motives. In particular, if the government places an equal weight on both goals (i.e., ¢ = 1), the
insider trades more intensively on his precise information about the fundamental (i.e., 3, 7 > ),
since now the financial market is more liquid than in the baseline setting (i.e., 1/ A7 > 1/A);
conversely, if the government places more weight on its policy goals (i.e., ¢ = 3), the insider

trades less intensively on his precise fundamental information (i.e., 8,7 < f3), since market
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liquidity in this case is lower than that of the baseline model (i.e., 1/As7 < 1/X). Endowed
with two fundamental signals, the insider trades positively on the precise fundamental signal
but negatively on the noisy signal (i.e., 857 > 0, 521% < 0), since the insider’s sole goal is to
exploit his information advantage to maximize profits, which requires him to trade on precise
information and against the error. Similar to the case of releasing the price target, rationally
expecting that price does not incorporate any information about the price target, the insider
does not trade based on the price target signal (i.e., ff% = 0) either.

Releasing the price target removes noises in financial markets and hence reduces market
liquidity, while releasing the fundamental signal diminishes private information in the financial
market and hence improves market liquidity, as shown in Propositions 1 and 2. The total
effects on market liquidity of releasing both signals rely on the relative weights placed by the
government on its policy motives. Specifically, if the government places an equal weight on both
goals (i.e., ¢ = 1), the positive effects on market liquidity of releasing the fundamental signal
dominate, and the financial market is deeper (i.e., 1/X\s 7 > 1/X); conversely, if the government
places more weight on its policy goals (i.e., ¢ = 3), the negative effects on market liquidity of
releasing the price target dominate, and market liquidity is less than that of the benchmark
setting (i.e., 1/ A5 < 1/A).

From Proposition 2 and Proposition 3, we know that var(v|p)s = var(v|p)s < var(v|p).
The logic for the inequality is given in Corollary 2. The equality shows that once the fundamental
signal is released, the marginal effect on price discovery of releasing the price target is trivial.
The intuition for this result is as follows. When the fundamental signal has already been
released, releasing the price target has two counteracting effects on price efficiency: it diminishes
noise and improves price efficiency; moreover, it reduces market liquidity, decreases the insider’s
trading intensity on his precise information and lowers price efficiency. Since these two opposite
effects on price efficiency are cancelled out, the marginal effects on price efficiency become
trivial.

For any values of 6 and ¢, we have that E[(p — pr)*sr > E[(p — pr)?], which implies
that if the government releases both signals, the financial market is less stable than that of the
benchmark setting. Releasing both signals implies that the government abandons its information
advantage as a useful tool to stabilize asset prices. Actually, it will be more difficult for the
government to stabilize the financial market through direct trading than in the cases of releasing

either signal.
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We summarize the above results in the following Corollary 3 and omit its proof.

Corollary 3 Relative to the benchmark model, if the government releases both signals, then
(i) the government trades more intensively on the price target and less intensively on its
fundamental signal; (ii) when the government places an equal weight on both goals, the
financial market is deeper and the insider trades more intensively on his precise informa-
tion; however, when the government places more weight on its policy goals, the financial
market is thinner and the insider trades less intensively on his precise information. The
insider trades positively on his precise fundamental information but negatively on the re-
leased fundamental signal and ignores the released price target signal; (iii) asset prices are

more unstable but more efficient.

4 'To release or not to release and which signal to release

In this section, we compare the market performance of government intervention under four
different information disclosure scenarios: the benchmark model without information disclosure,
releasing the price target signal, releasing the noisy signal about the fundamentals, and releasing
both the price target and the noisy signal about the fundamentals. We discuss how government
intervention and information disclosure affect financial stability and market quality. We report
the numerical results of two important cases: ¢ = 1 (the government places an equal weight
on its policy goal and profit maximization) in Figure 2 and ¢ = 3 (the government cares more
about its policy goals) in Figure 3. The ranks for all those measures among different cases are

also summarized in Table 2.

Table 2. Comparisons for four disclosure scenerios

o=1 =3
E(Ap)* < E(Ap); < E(Ap)7 < E(Ap)i E(Ap)* < E(Ap): < E(Ap); < E(Ap):
1 1 1 1 1 1 1 1
» ~ Xx © A A X~ A7 Xr ~ A

s

T
var (v]p)syT = var (v|p), < var (v|p) < var (v|p)p | var (fu|p)s7T = var (v|p), < var (v|p) < var (v|p)p

Market liquidity (ML). It is shown in Section 3 that relative to the benchmark model
without information disclosure, releasing the price target removes noise in financial markets

and hence decreases market liquidity, while releasing the noisy signal about the fundamentals
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reduces private information in financial markets and hence raises market liquidity. Thus, we
have 1/Ar < 1/X and 1/A\g > 1/, respectively. The rank between 1/A and 1/\s 7 hinges on
tradeoffs between the two opposite effects, which relate to the policy weights of the government.
Specifically, if the government places an equal weight on policy goals and profit maximization
(i.e., » = 1), then the measure of market liquidity of releasing both signals is larger than that of
the benchmark model without information disclosure (i.e., 1/As 7 > 1/X), which establishes that
the positive effect on market liquidity of releasing the fundamental signal dominates the negative
effect of releasing the price target, and hence the financial market is deeper. However, if the
government places larger weights on its policy goals (¢ = 3), then the negative effect of releasing
the price target dominates the positive effect of releasing the fundamental signal and market
liquidity is lower (1/A > 1/As 7). Combining the above results, we conclude that if ¢ = 1, then
the ranks of market liquidity among these four cases are 1/A\s > 1/A; 7 > 1/ > 1/Ap; if ¢ = 3,
then the ranks are 1/Ag > 1/A > 1/As 7 > 1/Ar, as shown in Figures 2 and 3.

Price stability (PS). For any parameter values of 6 and ¢, as shown in Figures 2-3, we
know that E(Ap)%sr > E(Ap)*r > E(Ap)%s > E(Ap)?, (note that Ap = p — pr), which
displays that no information disclosure is better than releasing either of the two signals, and
releasing either signal is better than releasing both signals. That is, no information disclosure
is the best policy for price stability, releasing both signals is the worst policy, and releasing the
fundamental signal is better than releasing the price target. In a word, information disclosure
negatively affects financial stability.

The intuition is as follows. The Kyle-type model is well known as a standard setting in which
economic agents trade on their private information to achieve respective goals. In our model,
by trading on its private information, the government drives asset prices to approach the price
target and stabilizes the financial market from its own perspective. Once private information is
disclosed, the government loses its information advantage to stabilize the financial market and
asset prices become less stable. Releasing one signal implies reducing its information advantages,
and releasing both signals implies abandoning all information advantages. As a result, the
performance of government intervention declines. The inequality E(Ap)?r > E(Ap)?s shows
that releasing the price target is worse than releasing the noisy signal about the fundamental,
since the price target signal is more related to price stability than the fundamental signal.

Altogether, private information is likely to be an important prerequisite for a successful gov-

ernment intervention. Information disclosure reduces the government’s information advantages,
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deteriorates its intervention ability through direct trading and hence negatively affects financial
stability.©

Price efficiency (PE). Combining the above theoretical and numerical results, we find
that var (v|p), 7 = var (v|p), < var (v|p) < var (v|p)y for any values 6 and ¢. Proposition 1
shows that relative to the benchmark setting, releasing the price target has two opposite effects
on price efficiency. The noise effect reduces noise in the financial market and thus improves
price efficiency, while the information effect decreases market liquidity, reduces the insider’s
trading intensity on its precise fundamental information and thus reduces price efficiency. Since
the information (and negative) effect dominates the noise (and positive) effect, the release of
the price target lowers price efficiency (i.e., var (v|p) < var (v|p);). As shown in Proposition
2, releasing the noisy signal about the fundamentals improves price efficiency (i.e., var (v|p), <
var (v|p)) through the noise effect and information effect. The noise effect of the release of the
fundamental signal is to remove noise (i.e., 02) in financial markets and improve price efficiency.
Moreover, the information effect improves price efficiency through two channels: on one hand,
by reducing private information in financial markets, it increases market liquidity, enlarges the
insider’s trading intensity on his precise information and hence improves price efficiency; on
the other hand, it makes the market maker evaluate the economic fundamentals more easily by
using the aggregate order flow. The equality var (v|p) sT = var (v|p), displays that once the
fundamental signal is released, the marginal effect on price discovery of releasing the price target
becomes trivial. The intuitions is as follows: when the fundamental signal has been released,
there exist two counteracting effects on price efficiency of releasing the price target. Specifically,
it removes noise in financial markets, which directly improves price efficiency; moreover, it
reduces market liquidity, depresses the insider’s trading intensity on its precise information and
thus indirectly lowers price efficiency. Since these two opposite effects on price efficiency of
releasing the price target are cancelled out, the marginal contribution of releasing the price
target signal is zero.

Information disclosure may affect price stability and price efficiency in the same direction.
In particular, the release of the price target simultaneously decreases price stability and price ef-
ficiency. Releasing the price target diminishes the information advantage of the government and

hence reduces price stability. Although the noise effect of the release of the price target improves

YThe literature has identified that governments tend to pursue nonpublic price targets when intervening
financial markets. The non-desirability of information disclosure for financial stability may explain why the price
target should be nonpublic.
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price efficiency while the information effect reduces price efficiency, the latter information effect
dominating the former noise effect determines that the net effect is negative. Combining them
displays that the release of the price target decreases both price stability and price efficiency.
However, information disclosure may bring about possible tradeoffs between price stability and
price efficiency. Specifically, releasing the fundamental signal negatively affects price stability
due to weakened information advantage. Both the noise effect and information effect of the
release of the fundamental signal positively affect price efficiency. Therefore, the release of the
fundamental signal decreases price stability but increases price efficiency, leading to tradeoffs
between price stability and price efficiency. Furthermore, as shown in Figures 2-3, releasing
both signals is the worst approach for price stability but the best approach for price efficiency;
releasing nothing is the best approach for financial stability but is not advantageous for price
efficiency; and compared to releasing the price target signal, releasing the fundamental signal

positively affects both financial stability and price efficiency.

5 Extensions

In this section, we examine two important extensions and variations to demonstrate the robust-
ness of our key results and explore other dimensions that shape government intervention with
information disclosure. In the first extension, we extend full information disclosure to partial
disclosure. The second extension is that we assume that the government has correlated signals.

Both extended models include the baseline model as a special case.

5.1 Partial disclosure

To show our results more clearly, in the baseline model, we assume that the government fully
discloses its private information. We here relax this assumption and consider the more general
case in which the government releases noisy versions of its two private signals. For this purpose,
we also consider three disclosure scenarios: releasing a noisy signal about the price target,
pr = pr + €1, releasing the noisy signal about its fundamental signal, s = s + 2, and releasing

both of them, where g1 ~ N(O,Ugl), €9 ~ N(O,Ué), and {v,pr,e,u,e1,e2} are mutually

2

z, and 022 controls the qualities of these released signals. The

independent. Parameters o

models with full disclosure are nested by assuming that the released information precision is

-2

o0 = (75_22 = 400). All of our other assumptions remain unchanged from the

infinity (i.e., o
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models with full disclosure.

We use three propositions (Propositions S1-S3) in the online appendix to summarize the
equilibrium results in this extended economy. Based on them, we numerically simulate the ex-
tended economy and plot Figure 4 (for ¢ = 1) and Figure 5 (for ¢ = 3), respectively. Compared
to Figures 2 and 3 for the baseline model with full disclosure, we find that the model predictions
for full disclosure are robust with partial disclosure. In other words, not only the ranks of the
measures of market liquidity, price stability, price efficiency, trading intensities on any signals,
and trading profits (or costs) are almost the same as before, but also the numerical changes in
a quantitative sense are miniscule.

If paying more attention to comparisons between the baseline model with full disclosure
and the setting with partial disclosure, we draw some further conclusions as follows. First, in
the extended scenarios with partial disclosure, the relative differences in price stability between
partially releasing the price target and partially releasing the fundamental signal are less than
that in the baseline model with full disclosure, although their relative ranks remain constant.
This is because the informational noises shorten the distances between releasing different signals.
Second, different from the baseline model with full disclosure in which releasing the fundamental
signal has the same expressions for the posterior variance of v given p as releasing both signals,
partially releasing the fundamental signal has a similar expression for price efficiency to releasing
both signals but with different endogenous parameter values. However, they are close to each
other numerically. Third, there exist some discrepancies on government trading. On one hand,
the government trades on two signals in the scenarios with full disclosure (i.e., {pr, s}), while
it trades on four signals in the scenarios with partial disclosure (i.e., {pr,s,pr,s}). On the
other hand, it seems that there are large differences in the trading intensities on the two signals
{pr, s} between the scenarios with full disclosure and the ones with partial disclosure. If we
sum the trading intensities on pr (or s) and pr (or s) in any case with partial disclosure, we
find that their sum is very close to the trading intensity on py (or s) in the corresponding case
with full disclosure.

[Insert Figures 4 and 5 here.]

5.2 Correlated signals

To more clearly develop the insights and intuitions, in the baseline setting, we assume that

the government’s two signals are uncorrelated. We relax this assumption in this subsection
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and examine the more general case in which its two signals are correlated. Specifically, we
assume that the liquidation value v and price target pp follow a bivariate normal distribution,
namely, (v,pr) ~ N(po, pr,02,0%,p), and thus the government’s two private signals follow a
bivariate normal random distribution, namely, (s,pr) ~ N(po,pr, 02 + 02, 0%, p). The models
with uncorrelated signals are nested by assuming that the correlation coefficient is zero (i.e.,
p = 0). All of our other assumptions remain unchanged from the models with uncorrelated
signals.

We use four propositions (Propositions S4-S7) in the online appendix to summarize the
equilibrium results in this extended setting. Based on them, we numerically simulate the model
economies and plot Figure 6 (¢ = 1,p = 0.1), Figure 7 (¢ = 1, p = 0.5), Figure 8 (¢ = 3,p = 0.1),
and Figure 9 ((¢ = 3,p = 0.5), respectively. Compared to Figures 2 and 3 for the cases with
uncorrelated signals, we find that most of the results for uncorrelated signals are robust with
correlated signals. The main changes are discussed as follows.

First, if the government releases the price target in the setting with correlated signals, the
insider will trade against the released price target signal (i.e., & < 0, fgz% < 0)'7, rather
than ignoring it (in the setting with uncorrelated signals). The intuition is as follows: if the
government releases the price target signal, the market maker not only recognizes the market
trading on the price target and uses the market order to infer the fundamentals but also utilizes
the price target to deduce the information about the fundamentals and hence decreases the
marginal trading benefits of the insider. To hedge this situation, the insider trades against the
price target even though it is of no avail.

Second, if the fundamental signal has been released, then the marginal effects on price
efficiency of releasing the price target signal are not trivial, namely, var (v|p), 1 # var (v|p),.
Different from the baseline setting with uncorrelated signals, in which the insider ignores the
price target signal and the offsetting effects on price efficiency of releasing the price target
are cancelled out, in this general case with correlated signals, the insider trades against the
released price target signal and breaks the balances between these two opposite effects. As
shown in Proposition S6 and Proposition S7 in the online appendix, even though var (v|p), and
var (v|p),  have similar expressions but with different market liquidity parameters 1/As and

1/Xs1, they are not equal generally. Numerically, when the correlation coefficient between the

'"Using the expressions for &, and fng in Proposition S5 and Proposition S7 in the online appendix, we can

easily prove that £, < 0 and 522% < 0.
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government’s two signals is small (i.e., p = 0.1), they are very close to each other; conversely,
when their correlation coefficient is relatively large (i.e., p = 0.5), the differences between
them become larger and their relative size hinges on the policy weight of the government:
specifically, if the government places an equal weight on its both goals (i.e., ¢ = 1), then
var (v|p)sr < var (v|p),, and if the government places more weight on its policy goals (i.e.,
¢ = 3), then var (v|p), 1 > var (v|p),.

[Insert Figures 6, 7, 8, and 9 here.]

6 Concluding remarks

We develop a theoretical model of government intervention with information disclosure in which
a government with two private signals trades directly in the financial market to stabilize as-
set prices. Government intervention through informed trading stabilizes financial markets and
affects market quality (market liquidity and price efficiency) through a noise channel and an in-
formation channel. Information disclosure negatively affects financial stability by deteriorating
the information advantage of the government, while its final effects on market quality hinge on
the relative sizes of the noise effect and the information effect. Under different information dis-
closure scenarios, there exist potential tradeoffs between financial stability and price efficiency.
The theoretical predictions of the baseline model are robust to extended settings with partial
disclosure or correlated signals.

Many related questions should be deeply explored in the future research. First, market
participants in the simple Kyle (1985) setting are risk neutral. Thus, we cannot examine the risk-
sharing effect in financial markets. Combining the risk-sharing effect with the information/noise
effect may discuss more dimensions of financial markets and enrich current results. Second,
investors in this model have exogenously given information sets. Endogenizing their information
sets through information acquisition or other institutional channels may deepen current analyses
and provide new insights, especially for the government’s target signal. Third, another research
line may extend the one-period trading Kyle (1985) setting to multiple-period ones and explore

the dynamics of government intervention.
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Appendix: Proofs

A.1 Proof of Theorem 1

First, we solve the insider’s problem. Let m = (v —p)x denote the insider’s profit that is directly
attributable to his trade. The insider has information {v} and chooses z to solve (3). Using

Equations (6) and (7) and the projection theorem, we can compute

E[(v = p)zlv] = [(1 = Ay) (v = po) — Azl

Taking the first-order condition (FOC) results in the following solution:

v =150 o). (24)

The second-order condition (SOC) is
A>0. (25)

Comparing the FOC (24) with the conjectured strategy (5), we have

1—Xy
2\

B= : (26)

Second, we solve the government’s problem. Endowed with information set {s,pr}, the

government chooses g to solve (4). Using Equations (5) and (7), we can compute

20\3(po — pr — A\ + Ag)E(v — pols, pr)+
E [¢p(p—pr)*+ (0 —v)gls,pr] = d(po — pr — M+ Ag)2 + (A8 — 1)gE(v — pols, pr) ¢ -

+¢)\2a§ + ¢A262E[(v —p0)?|s, pr] + A\g? — Ang
(27)

where

cov(v — po, s|pr)
var(s|pr)

E(v —pols, pr) = E(v — polpr) + [s — E(s|pr)] = 6(s — po),

E[(v— pg)le,pT] = [E(v —po]s,pgp)]2 + var(v — pols,pr) = 52(8 — po)2 +(1-9) a%,

cov(v,slpr) o

1) = .
var(s|pr) o2 + o2
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The FOC for g yields

(1= AB—=29X°B)é(s — po) + 20X (pr — Pr) + (20A% + N + 20\ (Pr — po) (28)
9= 2602 + 2) '

Comparing the FOC (28) with the conjectured trading strategy (6), we have

1-A8—2¢X%8
T ooy (29)
9
TN (30)
n=2¢ (pr — po) - (31)

The SOC for the government 2¢p\? + 2\ > 0 holds accordingly if the SOC for the insider (25)
holds.

Third, we examine the market maker’s problem. The market maker observes the aggregate
order flow y and sets p = E[v|y]. Using Equations (5), (6), and (7) and the projection theorem,

we have

_ (B+ 7)o
(B+7)%0% +~%02 + a®02 + 0}

(32)

Fourth, we solve the system composed of Equations (26), (29), (30), (31), and (32). Substi-

tuting Equation (26) into (29), we have

1—20M\)0
16NE 14X — (A + 2002)5
Plugging Equation (33) into (26) yields
200 +2 -9
=2 - (34)
4PN + AN — (A 4+ 201%)6
Combining Equations (33) and (34) leads to
2 4 29\ — 20
B+ P20 (35)

T4 AN — (A + 20025

Substituting Equation (35) into (32) and rearranging them gives rise to the polynomial con-
cerning A in Proposition 1, (8).

Finally, we compute those moments listed in Proposition 1. The expected price instability
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can be computed by

Ellp—pr)’] = E{(po+ B —po) +7(s = po) + alpr — pr) + u] — pr)*}
= E{\B+7)(—po) + X\ve + (Aa = 1)(pr — pr) + Au+ po — pr]*}
N (B 4+7)2E[(v - po)®] + A*7202 + (A — 12 E[(pr — pr)?]+
Nol 4208 +7)(Aa — D) E[(v — po)(pr — pr)] + (po — pr)?
= N(B+7)%00 + X702 + (ha — 1)%07 + Mo + (po — pr)°
= N[0 + o7 + 702 + (8 +7)%00] + (1 — 22a)o7 + (po — Pr)°

= AB+7)os+ (1 - 2Xa)o7 + (po — pr)°.

where the sixth equality comes from plugging in Equation (32). Using the projection theorem

and Equation (35), we have that

[eov(v, y)*
var(y)
= o2 — Aeov(v, B(v — po) + (s — po) + alpr — Pr) + 1+ )

= 02— AB+7)o2=[1L—=AB+7)]os

var(vlp) = war(vly) = var(v) — = 02 — \eov(v,y)

The expected profit of the insider and the expected cost of the government are

E(r) = El(v-pa
= E{(v—po—AlB(v—po) +7(v+e—po)+alpr —pr) +u])B(v —po)}
= E{[(1 = A8 =) (v—po) — A& = Aa(pr — pr) — AulB(v —po)}
= [1=AB+)BE[(v — po)*] = AaBE[(v — po)(pr — 1))

= [1—X(B+ )b,
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E(c) = E[(p—v)g]
= E{(po+A[B(v —po) + (s —po) + epr — pr) +ul — v)[7(s — po) + alpr — pr) + 1]}
= E{[(AB+ M = 1)(v = po) + Aye + Aa(pr — pr) + Mul[v(s — po) + alpr — pr) + 1]}
= [MB+7) = UE[(v - po)] + M E(e?) + Ao B[(pr — pr)?)
+(A8 + 20y — DaE[(v — po)(pr — pr)]

= [AB+7) = 1]y02 + M2 + Mo’

The correlation coefficient between the trading positions of the insider and the government is

corr (z,9) = cov (z, g) _ cov (B(v —po), (s —po) + a(pr — pr) + 1)
’ Vovar (z)y/var (9)  \/var (B(v — po))y/var (v(s — po) + a(pr — pr) +n)
_ oy -

V8202 [12 (02 + 02) + a203]
A.2 Proof of Proposition 1

Given his information set {v,pr}, the insider solves the problem (9). For this purpose, using

Equation (12) and (13), we compute

E[(v — p)z|v, pr]
v —po — Ar[z +yr(s — po) + ar(pr — pr)
= F 'I|UapT
+nr +u— ({r + ar) (pr — Pr) — N7

= [(1 = Aryp)(v — po) — Arx + Apép(pr — pr) 2.

The FOC for « yields

_ 1 — Aryr

v Ny

5 (pr — ). (36)

(v —po) + 5

The SOC is Ar > 0. Comparing the FOC (36) with the conjectured strategy (11) leads to

1= Apyp
BT - 2)\T ) (37)
§r =0. (38)
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Using Equations (11) and (13), the loss function of the government is derived as

Elg(p —pr)® + (p — v)g|s, pr]

OF [(po + Mr(Br(v = po) + Ex(pr — Pr) + g +u— (& + ar)pr — pr) —nr] —pr)? |s,pr +
E [po+ Ar (Br(v —po) + &r(pr — 1) + 9+ u — ({7 + o) (pr — D) — n7) —v|S,pr] g

¢ [po — pr — Arar(pr — pr) + Arg — Anr)® + ¢AFBTE[(v — po)?|s, pr]

= +20 7B po — pr — Arar(pr — pr) + Arg — Arnp]E(v — pols, pr)+ )

¢>\%F07% + [(ArBr — 1) E(v —pols,pr) + Arg — Arny — Arar(pr — pr)lg

where

E(v —po|s,pr) = (s — po),

2 2 2
_ cov (v —po,slpr)” o0z
”ar(v p0’37PT> = var (U pO‘pT) var (S‘pT) - 0.% +ag’
2 2 2 2 o302
E [(v—mpo)*|s,pr] = [E(v = pols,pr)]” + var(v — pols, pr) = 6°(s — po)* + -2 +22
v £

The FOC for g yields

(1= ApBr — 20M387)6(s — po) + [(1 + 20A0) Arar + 20A7] (pr — Pr)
+(20A% + Ar)nr + 20 (Pr — po)
200% + 27

g:

The SOC is 2¢A% + 2Ar > 0, which holds accordingly if Az > 0 holds. Comparing the above

FOC of the government with its conjectured trading strategy (12), we have

o o 2
_ ng)\T + (1 + 2¢)\T) Aror — 2 (40)
2003 + 2\ ’

(200% + A)ng + 207 (b — po)
2003 + 2\

nr = = 2¢(pr — po)- (41)
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By the projection theorem, Equation (10) gives rise to

I Ca o T
p = E(vlpr)+ varulpr) [y — E(ylpr)]
 poy . covalpr)
_ cov(v,ylpr) .
- p0+ Uar(y|pT) [y E(y|pT)]

Combining the above equation with Equation (39) yields

_ cov(v,ylpr) _ (Br + 1)o7
var(ylpr) (Br +77)%02 + 9502 + 02

(42)

By a procedure similar to that used to derive the polynomial in Proposition 1, we change the
system composed of Equations (37)-(42) into the polynomial about Ay presented in Proposition
2 and solve other endogenous parameters as functions of Ap.

The measure of price stability is derived as follows:

E[(p — pr)?] = E[po + Ar (Br(v — po) + 77 (s — po) + u) — pr)?

= A [(Br+7) 0 + 9502 + 0] + 07 + (po — Pr)*.

The measure of price discovery/efficiency is

var (v = wvar(v) — [cov(v, p)?
v = e )
— var(v) - cov (v, po + Ar[Br(v — po) + (s — po) + ul)?

var (po + Ar[Br(v —po) +v7(s — po) + u))
2 [Ar(Br + ’YT)U%]Z
* A (Br +y1)%0% +9F0? + o]

r(Br + vr)o3)

_ 2 _ o 2

The expected profits of the insider are

(1 - ATVT)Q

B(m) = E[E(xlv,pr)] = | 5=

('U — p0)2 = )\Tﬁ%(jz.
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The expected cost of the government is

E(c) = E[(p—)gl
= E([po—v+Ar (Br(v—po) +vr(s —po) + )| [yr(s — po) + ar(pr — pr) + n7])
= E{[[Ar(Br +7) — (v — po) + Aryre + Aru] [yr(s — po) + ar(pr — pr) + nr]}

= [Ar(Br+77) — 1]’YT012; + /\T’YZTUE-

The correlation coefficient between the trading positions of the insider and the government

is

cov (x,g)
\/var () \/var (9)
cov (Br(v —po) + &r(pr — Pr), vr(s — po) + ar(pr — pr) +n7)
VBr(v = po) + Er(pr — pr)y/var (vr(s — po) + ar(pr — pr) + nr)

_ Bryrol + Eparos O

VB2 + b [13 (03 + 02) + adod

corr (x,g) =

A.3 Proof of Corollary 1

We provide an intuitive proof of Corollary 1. Releasing the price target signal diminishes noise
in financial markets and decreases market liquidity (i.e., 1/X > 1/A7).!®As shown in Theorem

1 and Proposition 1, 5 and B have similar expressions, as functions of A and Ar, respectively.

Define 5 (\) = 4¢/\2+24‘zj\)‘j(?\162¢/\2)6. Due to 0 < A < Ap, if we can prove () is a decreasing

function of A, then the proof will be complete. Taking derivatives w.r.t A on both sides of 3 ())

leads to

20 [462% + 4N — (A +2022)3] — (20X +2 — ) [8pA + 4 — (1 + 4pN)]
[460% 44X — (A + 26A2)5]
—4¢? (2-0) N =49 (2—NHX—(2-6)(4—9)
[46X% + 44X — (A + 29A2)5]

B (N)

<0,

2
UU
02402

in which we use 0 = € (0,1). From Proposition 1, we know that &7 = 0.

We have o = ﬁ in Theorem 1 and ar = 2¢ in Proposition 1. Since ar —a = 2¢ — % =

d+20%)
T+oA

> 0, we know that ap > a.

As shown in Theorem 1 and Proposition 1, v and vy, have similar expressions, as functions

181t is very difficult to provide a formal proof of A\ < Ar, since A and Ar are determined by sixth-order and
fourth-order polynomials, respectively. Furthermore, the intuitive results can be verified by numerical solutions.
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of A and Ar, respectively. Define v () = (1=2¢2)0

= (2N Taking derivatives w.r.t A on both

sides of v () gives rise to

—2¢6 [40A2 + 4\ — (A + 26A2)5] — (1 — 20A) 5[4\ + 4 — (1 + 4pA)4]
[460% 44X — (A + 29A2)5]
5(2—6)(1—2¢0)% —6(6 — 26)
[46X% +4X — (A +2002)5]*

v =

Then, 4/ (A) and its numerator § (2 — 8) (1 — 2p\)* — §(6 — 20) have the same signs. It is easy to
prove that 8 (2 — 6) (1 — 260)>—6(6—28) < 0( or > 0), if and only if € (o, 2§(—T3_56)) ( or € (25(%5& +oo)).
Thus, 7' (A) < 0(> 0), if and only if v < (>) vp.

Comparing the expression for E[(p — pr)?] in Theorem 1 and that of E[(p — pr)?|r in
Proposition 1, we find that another negative term (i.e., —2)\040%) in the expression for E[(p —
pr)?]. Numerically, the negative term dominates the possible indirect effects brought about by
A and thus, E[(p — pr)*] < E[(p — pr)*]r-

Note that var(v|p) and var(v|p)r have similar expressions in Theorem 1 and Proposition
1. If we can prove that A(8 + ) > Ar(Br + vr), then we have that var(v|p) < var(v|p)r.
Moreover, A\( + 7) and Ap(87 + ) also have similar expressions, as functions of A\ and Ap,
respectively. Using (35), we define

2 + 20\ — 200

AN =G e a_n =AW

Taking derivatives w.r.t A on both sides of A (\) yields

—20A (3 = 6)

N = oo s a- 0P

Since A < A, we know that A (8 + ) > Ar(Br + v7) and var(v|p) < var(vlp)r. O
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A.4 Proof of Proposition 2

Given his information set {v, s}, the insider solves the problem (14). Using Equations (17) and

(18), we compute

El(v —p)z|v, 5]
T+ ’Ys(s - pU) + aS(pT - ﬁT) + 775+

= E{S |v—po—9d(s—po) — As x|v, s
U — (555+§s +75)(8 _pO) —Ts

== [U —Po — )\Sx + ()‘8655 + )\553 - 6)(8 - pO)] Zz.

The FOC for « yields

1 AsB.0 4+ A€, — &
~ 2, (v—po) + 2N,

x (S - po)- (43)

The SOC is As > 0. Comparing Equation (43) with the conjectured strategy (16) leads to

1

Bs - 27)\5’ (44)
CABOHNE -8 6

& = 2 2\, (45)

Using Equations (16) and (18), the objective function of the government is derived as

El¢(p — pr)? + (p — v)gls, pr]
& [po — pr — Aty + Asg + (5 = AsBy0 — Asy,) (s — po))* +
20585 [P0 — pr — Ashs + Asg 4 (8 — AsBsd — Asys) (s — po)] E[v — pols, pr
+ONZ0% + GAZBIE[(v — po)?[s, pr) + Asg® — Astsg+
(6 = AsBs6 — Asvs) (s = po)g + (AsBs — 1) E (v — pols,pr) g

where

Elv —pols,pr] = (s — po).

The FOC for g yields:

1 [(1 = XsBs = 2023800 + (1 + 20X5) (As B0 + As7,—0)](s — po)

9= o
2077 42X, +20As(pr — Pr) + (2072 + As)ns + 20X (Pr — o)
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The SOC is 2¢A% +2), > 0, which holds accordingly if A, > 0 holds. Comparing Equation (17)

with the FOC w.r.t g, we obtain

(1= A8y — 20023,)0 + (1 + 20XA)(As350 + Asv5—0)

_ , 46
s 20X2 + 2\, (46)
20
a, = fi (47)
2002 1 2,
20As(Pr — po) + (20A3 + Ao, _
= — 2 - 9 48
M5 2002 1 90, ¢(Pr — po) (48)
By the projection theorem, Equation (15) gives rise to
= Bols) + LI ) = o+ 0(s — po) + LIy, )
p - ’U(LT(y|S) y y - pO pO 'UCLT(y’S) y y )
where
cov(v,yls)
var(yls)
_ cov(o — B(vls),y — E(yls)
var(y — E(yls))
_cov(v —po — (s — po), Bs(v — po) + as(pr — Pr) +u — B,6(s — po))
var(Bs(v — po) + as(pr — pr) +u — B,0(s — po))
o Bs(l B 5)203 + 656202
= B0 0pelt BP0t aloel 4 ok
Combining Equation (18) and the above equation gives us
W lvls) B0+ pPer )

var(yls) — B2(1 — 8)202 + f25%02 + a2o2 + 02
We change the system composed of Equations (44)-(49) into a polynomial about A, solve

other parameters as functions of As, and compute the associated moments listed in Proposition

2.0
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A.5 Proof of Proposition 3

Given his information set {v, pr, s}, the insider solves the problem (19). Using Equations (22)

and (23), we compute

El(v —p)z|v,pr, $]
= F [(U —po+ [)\S,T (BS,T(S + fil%) - 5} (s —po) + As,ng?%(PT —Pr) — AsTT — )\s,TU) z|v, pr, S}

= (U —po+ |:>\S,T (ﬂs,T5 + 5@%) - 5} (s —po) + /\s,T§g%(pT —pr) — /\s,TCU> x.

The FOC for « yields

@ (v =0+ A€ or — 1) + [ OsirBur = DO+ A€ (s =p0)) . (50)

- 2)\5,T

The SOC is As 7 > 0. Comparing Equation (50) with the conjectured strategy (21) leads to

1
IBS,T - 2)\S7T’ (51)
O (As,rBsr — 1) + )\s,Tfs% 6 (52)
sT 2)\57T N 2)\5,T7
e
(2) _ SvT S,T _
€ = o0 (53)

Using Equations (21) and (23), the objective function of the government is derived as

El¢(p —pr)* + (p — v)gls, pr] =
¢ [po —Pr — Asnsr + Asrg + (1= A 1Bs7)0 — As1Ys7) (5 — p0)— (L 4+ Xs rts 1) (T — ﬁT)]2
+¢)‘§,TB§,TE[(U — po)?|s, pr] + ¢>‘§,TU%+

po —Dr — Astnsr — (L + Asrasr) (pr — Pr)
207841 T T Elv — pols, pr] ,

+)\5,Tg + ((1 - )‘S,T/BS,T)(s - )\S,T757T) (8 - p())

(AsrBsr — 1)E (v —pols,pr) — AsrasT(pr — Pr)
g

+ ((1 - )\S,TB&T)(s - )\S,T757T) (S - pO) + >‘S7Tg - >‘S7T775,T

where
2

g
E(v— , =0(s—pg),d = v,
(v —pols,pr) = 0(s — po) g

42



The FOC for g yields the following;:

(—2(]5)\5711(5 + (1 + 2¢/\S7T))‘S,T75,T) (S — po)
+ (2¢)\3,T + (1 + 2¢>\3,T))\S,TQS,T) (pT - ﬁT) )
+ (202 7 + A1) 7 + 20As (BT — Po)

1

GREDY S LIy Y

The SOC is 2¢/\§7T +2Xs,7 > 0, which holds accordingly if A; 7 > 0 holds. Comparing Equation

(22) with the FOC w.r.t g, we obtain

=20 170 4+ (1 + 205 7) A5
Vg = IO CHIIINTIE _ oy, (54)
’ 2075+ 2As 1

20 1420 1) As TS
P G+ ( ;r G T)As TOs T _ 24, (55)
’ 2¢)‘5,T +2Xs 1

20,0 (DT — Do) + (20X2 7 + o057
- : T T2 TINT _ 96057 — po), 56
Ns,T 2¢)\sz s é(Pr — Ppo) (56)

By the projection theorem, Equation (20) gives rise to

cov(v,y|pr, s)

p = E(lpr,s)+ W[y — E(ylpr, s)]
= p0+5(3—P0)+W[Q—E(WJT,S)L
where
cov(v, y|pr, ) _ cov(v — E(v|pr, s),y — E(y|lpr, s)) _ Bs [(1 —6)%02 + 5202]
var(ylpr.s) var(y — E(ylpr, 5)) (=078 + Po?] 402

Combining Equation (23) and the above equation gives rise to

N cov(v,yls,pr) Bs.r [(1 —6)%07 + 520?] (57)
sT = var(yls,pr) §7T [(1-16)202 +6%02] + 02

Substituting Equation (51) into (57) leads to the expression for As 7 presented in Proposition
4. Through substitutions, we have those expressions for (55,T7£S7)“a££2%773,TaQS,Tans,T)~ We

then find those moments listed in Proposition 4. [J
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Online Appendix

S1 Government intervention with partial information disclosure

In this section of the online appendix, we solve the model economies of three scenarios of partial

information disclosure, present the equilibrium results and prove them.

Partially releasing the price target

In this case, we assume that the government releases the price target signal to the financial
market partially. Specifically, before trading, the government releases a noisy signal of the price
target to the insider and the market maker, namely, pr = pr + &1, with €1 ~ N(0, 0?1) , where
{v,pr,¢€,e1} are mutually independent.

With the enlarged information set {v,pr}, the insider’s maximization problem is changed

as

maxc E[(v — p)afv.pr. (E01)

Meanwhile, the market maker also sees the signal released by the government, {pr}, and uses
her new information set {y, pr} to update the conditional expectations about the fundamentals.

Thus the pricing rule of market efficiency is changed into
p = E(vly,pr). (E02)

Conjecture the decision rules for the insider and the government and the pricing rule for the

market maker as follows:

r = fBpv—po)+E&r(pr — Pr), (E03)
g = 7r(s—po)+ar(pr — pr) + wr(pr — br) + 17, (E04)
p = po+Arly — E(ylpr)], withy =2+ g+, (E05)

where
2

~ g
E(ylpr) = <§T tTwr+oar—5——s

T ~ —
_ _l’_ .
o U§1> (pr — Pr) + 01
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First, we solve the insider’s problem. Using equation (E04) and (E05), we compute

E[(v = p)z|v, pr]

x4+ yr(s — po) + ar(pr — pr) + wr(pr — pr)+

= FElv—py—Ar o2 » ~ ’vaﬁT x
Nnr+u— (5T+MT+OZTU%+TU§1> (pr — pr) — 07
= [(1=Aryp)(v —po) — Arx + Arép(pr — Pr)| 2.
The FOC for x yields
1-) - _
2= 22N gy + ST — ). (E06)
2\ 2

The SOC is Ay > 0. Comparing the FOC (E06) with the conjectured strategy (E03) leads to

1= Aryp
BT - 2AT ) (E07)
= %T: 0. (E08)

Second, we solve the government’s problem. Using (E03) and (E05), the loss function of the

government is computed as

Elg(p —pr)* + (p — v)gls, pr, br]
2

Br(v—po) +&r(pr — Pr) + 9+ u N
QE | | po—pr+ Ar 52 ~ |s,pr, P | +
- <§T +wr + 04ng$,2> (pr — pr) —nr
— T €1
Br(v—po) +&r(Pr — Pr) + 9 +u _
E |po—v+Ar |s,pr,PT| 9

U2 ~ i
— <§T +wr + CYTazT_,:;gl) (pr — pr) — N1
¢ [po —pr+Arg — Ar <wT + aTU%j‘z> (pr — pr) - )\T77T:| + OALBTE[(v = po)?ls, pr, Pr]
1
2 N B ~
= +2¢Ar B [po —pr+Arg —Ar <wT + aTig%:_TUz > (pr — pr) — Arnr | E(v —pols,pr,pr)+ |
1

2

PATo2 + |:(>‘TBT —1)E(v—pols,pr,pr) + Arg — AT <WT + aTgZTiiTagl (b —Pr) — A7 | 9

where

E(v—pols,pr,pr) = E(v — pols, pr,€1) = E(v — pols, pr) = E(v — pols) = d(s — po),

2 2
UUUE

2 27
oy + 0%

var(v — pols, pr, pr) = var(v — pols, pr,e1) = var(v — pols, pr) = var(v — po|s) =
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2 2

UUUE
2 27
02 + 02

E [(v = po)?|s,pr, br] = [E(v — pols, pr. br)]* + var(v — po|s, pr, br) = 6*(s — po)* +

2

— Oy

T o2+402’

The FOC for g yields

1 (1 — ApBp — 2073.87)8(s — po) + 20\ (pr — Pr) + 20 A7 (P — Po0)

g = ) o2 _ B
2007 + 2\ +(20)02% + A7) <wT +or iy > (Dr — Pr) + (2002 + A7)0y
€1

The SOC is 2¢\% + 2\r > 0, which holds accordingly if Az > 0 holds. Comparing the FOC of

the government with the conjectured trading strategy of the government (E04), we have

_ 1= Py — 20778

5, E09
T 200 + 2\r (0
20\
o — 2¢ r___ ¢ (E10)
2¢)\T + 2>\T 1 + (b)\T
2073 + Ar < o% ) oF

T e oa T Moy or ) T Ay Y

20035 + A + 207 (pr — _
(20A7 + Ar)nr + 291 (Pr — po) = 20(pr — po).- (E12)

= 26\2 + 27
Third, we solve the market maker’s problem. By the projection theorem, Equation (E02)

gives rise to

~ cov(v, y|pr) - cov(v, y|pr) _
p=EWlpr)+ ——"=="ly — Elpr) =po+ — ="y — E(ylpr)]-
(1) + 2o Py — )] = po + o )y E ()]
Combining it with (E05) gives us
var(y|pr) 9.9 L 2.2 2 9102 2
(Br +7r1)?05 + 7702 + R + 0y

By the similar procedure to derive the polynomial in Theorem 1, we change the equa-
tion system composed of (E07)-(E13) into the polynomial about Ay presented in the following
Proposition S1 and solve other endogenous parameters as functions of Ap.

Finally, we compute the moments listed in Proposition S1. The measure of price stability
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is solved as

El(p — pr)’]

02

= I [ po + Ar (ﬁT(U —po) +vr(s —po) + ar(pr — pr) — aTﬁTQ

2
(pr — 1) + u> — pT]

E

) 1

po — pr + Ar(Br + 1) (v — po) + Aryre + Aru

- FE )
oz _
+ (ATCVTU%_HI% - 1) (pr — Pr) — Arar— 3 €1

2

o +a
(po — pr)? + A7 (Br + v7)%02 + A\jv2o? + A\po?

N Ugl ? U%" 2 2
+ )\TO[TO_%+0_21 — 1 O'T'i_ATaT m 0'51
)2 By + )2 24,202, 02 02 U%Ugl (12 Ugl 2 + _ )2
= g g g Xp——— — X ————— (2 —
T T T9T) Oy TVT0¢ u TO_%JFU% T TU%+021 T bo —Ppr
2

(o)

51

) o7 + (po — pr)*.
The measure for price discovery/efficiency is

var(v|p)
[cov(v, p)?

= war(v) — var(p)

2
Br(v—po) + vr(s — po)+
cov | v,pg + AT 52
ar(pr — pr) — OéTw(ST —pr) +u

= war(v) —

Br(v—po) + (s — po)+
var | po + A\r o2
ar(pr — pr) — OéTw(ST pr)+u

2

— 2 (A (B + v7)03)

- v o252

A%F (Br +r)%0i + ’VTUZ +oi+ O‘T U2T+U%

= [1=Ar(Br +71)loy
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The expected profit of the insider is

E(r)
— Blw-p)]
I P Br(v—po) +vr(s — po) + ar(pr — pr) Br(v = po)
= — P00 — AT 2
—ar 2+02 (pr —pr) +u +&r(pr — Pr)
2 0’2 U% 2
= [L=XAr(Bp +v7)]Broy — /\TaTﬁTmUT +Ararér— 215270
= [1=A2(Br +77)]Bros.
The expected cost of the government is
E(c)
= El(p—v)g]
Br(v —po) + (s — po) + ut Yr(s —po) + ar(pr — pr)
= E pO — v + )\T 3 2 ~
or(pr = Pr) — o 330y (b — P1) +wr(pr — pr) + N7
_ || PelBrtar) =1 =po) 4+ Aryre + Agu yr(v —po) +77rE + 07t
- o? _ 2 _
+>\TaTm(pT —pr) — ATaTo%iiq;zlsl (ar +wr)(pr — Pr) + wWrel
2 2 2 2
g_.. 0 g O'
= 2By +77) = Unros + Arvio? + Adrar(ar + wr) ———5 — Adrarwr 2T712
o7+ 05 op +o:
2 2 2 2 o’ ‘72T
= 2By +77) — Uypoy + Arypos + Arap—5———-.
or+ oz

The correlation coefficient between the trading position of the insider and the government

is

corr(x, g)
cov(z, g)
Voar(@)y/var(g)
cov (Br(v —po) + &r(Pr — pr), vr(s — po) + ar(pr — pr) + wr(pPr — Pr) + N7)
Vvar(Br(v — po) + Er(pr — pr))/var (yr(s — po) + ar(pr — pr) +wr(pr — pr) + nr)
Brros

\/5%03 \/’yZT(a% +02) + (ar + wr)?0% + wrho?,

Thus we have proven the following
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Proposition S1 If the government partially releases a noisy signal about the price target sig-
nal, namely, pr = pr + e, then a linear equilibrium is defined by seven unknowns
(Bys &, vrs oy wr, npy A1) € RT, which are characterized by seven equations (E07)-(E13),
together with the SOC, A > 0. The system of equations can be solved as the following

siz-order polynomial for Ap:

b6AT + bs AT + baAT + b3Ad + baAT + biAr + by = 0,

where the coefficients bls are

be = 4(2—01)%¢%2,bs = 4(8 —301)(2 — 61)¢%02,

O'2 0’2
(46 — 4)p 02 + 4¢16%02 4 461 (2 — 6)> =4

2
by = ortod

+[(8—36)2+4(2—6)(4—95)] p*02

, (=202 + 146 — 16)¢302 + 4635202+
3 = 02.02 )
4¢3(2 - 0)(4 — 0) 2% +2(4 — 6)(8 — 38) o2

optoZ,
0'2 0'2

by = (—46%+185 — 24)¢%02 — 3¢*5°02 + ¢°(4 — 6)° 4~

O 0z

by = (—26%41086 —16)¢02 — 206202, by = (26 — 4)02 + 6202,

+ (4 - 5)20—37

2
where § = 02::02. All other variables can be solved as expressions of Ar as follows:

e = 2Ar +2— 8 —
T 4N+ dAr — (A +2002)8 T 7
v = (1 —2¢A7)d oy = 9
r AGNZ + AAp — (A7 + 2002)5 1+ orp
(142¢Ap)¢ 0% _
= 26(pr — o).
1+¢)\T U%—‘rUgl’nT ¢(pT PO)

wT

The measure of price stability is

02

El(p — pr)2] = M (B + 7)o + (1 - 2AT0¢T2512> o2 + (po — pr)".
o + o

The measure of price discovery/efficiency is

var(vlp) = [1 — A (Br + yr)]o2.
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The expected profits of the insider and the expected costs of the government are

E(r) = [L=Mr(Bp+77))Bros,
2 2 2 2 U%Ugl
E(c) = [M(Br+7r) = Uyro, + Arypos + Arap—5——5-.
o + o0Z,

The correlation coefficient between the trading position of the insider and the government
18
Bryroy

\/6%0% \/nyT(ag + 02) + (a7 + wr)?0% + wio?,

corr(z,g) =

Partially releasing the fundamental signal

Now suppose that the government partially releases its fundamental signal to the financial mar-
ket before trading. Specifically, the government releases a noisy signal, s = s+ &2, to the insider
and the market maker, with €5 ~ N(0, 032), where {v, pr, e,e2} are mutually independent.

With the enlarged information set {v, s}, the insider’s maximization problem is changed as
masc E[(v - p)efp. 3] (FoL)
X

Meanwhile, observing the signal released by the government, {5}, the market maker uses the
information set {y,s} to update her conditional expectations about the fundamentals. Thus

the pricing rule of market efficiency is transformed into
p= E(ly,3). (F02)

Conjecture instead the decision rules and the pricing rule as follows:

r = By(v—po)+&(5— Do), (F03)
g9 = 7s(s=po) +as(pr — pr) +ws(s —po) + 1, (Fo4)
p = po+03(5—po)+ X[y — E(yls)], withy =2+ g+u, (F05)
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where

E(y|§) = BSE(U 7p0|§) +’75E(S *p0|§) + (fs +w5)(§*p0) + 1

= (/8551 + 7852 + gs + ws)(g_ po) /P

2 2 2
oy, o oy, +o;

01 — 5,02 = .
02402 +0%’ 02402 +02

First, we solve the insider’s problem. Using equation (F04) and (F05), we compute

E[(v—p)z|v, 5]

_ x4+ v4(s —po) + as(pr — dr) + ws(s —po) + _
- E U—p0—51(8—p0)—>\s ’75( 0) s( ) s( O) Ns 20,3

+u — (55(51 + 78(52 + fs + ws)(g— pg) — 1N
= [w—po—91(5—po) = A=AV E(5 — polv,5) + As(Bs0; + 7502 + &) (5 — po)] =

= Al = A7 (1 = 83)](v = po) = Asw = [014+As7503 = As (8501 + 7502 + £,)](5 — po) b,

where
Ug
E(s — polv,3) = v — po + 05(F — v),03 = — & .
(s —polv,s) =v—po 3(s —v),0d3 - 0_22

The FOC for « yields

_ 1_A$75(1 — 53)
2)As

51+)‘87353 - )\5(5861 + 7352 + gs) ~
: i G-p).  (F09

(v —po)
The SOC is As > 0. Comparing Equation (F06) with the conjectured strategy (F03) leads to

_ 1=Xsv,(1 — 63)

B, T (FOT)
) 1)
55=—2;8+v5 b2 — b3 — 5 (1= 03)] . (F08)

Second, we solve the government’s problem. Using (F03) and (F05), the objective function
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of the government is derived as

E[¢(p — pr)* + (p — v)gls, pr, 3]
d{po — pT — Asts + Asg + [61 — As(B401 + 7502 + ws)] (5 — po) 2+
20AsB{po — pr — Asng + Asg + [01 — As(Bs01 + 7502 + ws)|(s — po) FE(v — pols, pr, 5)
+ON20% + GAZBLE[(v — po)?|s, pr, 8] + Asg® — Asts9+
[01 = As(B501 + 7502 +ws)|(3 = po)g + (Asfs — 1) E(v — pols, pr, 5)g

where

2
Oy

2 2"
oy + 0%

E(v—pols,pr,s) = E(v —pols,e2) = E(v — po|s) = 6(s — po),d =

The FOC for g yields:

(1 — XsBs — 20A283,)01(s — po) + 20\s(pr — Pr)
—(1+20As)[01 — As(B01 + 7502 + ws)|(S —po) |
+(20A2 + Ao)n, + 20As (P — po)

1

EEETICEITY

The SOC is 2¢A2 4 2\, > 0, which holds accordingly if Ay > 0 holds. Comparing (F04) with

the FOC w.r.t g, we obtain

_ (L= AB, —20X3B,)d

Y S S W (E09)
G +¢¢/\5’ (F10)

ws = (1+20As) (&51 + 7502 — i) ; (F11)
ns = 2¢(Pr — po)- (F12)

Third, by the projection theorem, Equation (F02) gives rise to

p= B0+ 20y — B = o+ 015 - o) + Ty~ B
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where

con(w,ff) _ cov(v — B(w[3),y — Ewl)
var(y|s) var(y — E(ys))
COU(U — Po — 51(§_ pO)a Bs(v _pO) + ’75(8 —po) + as(pT _ﬁT) +u— (5551 + 7352)(§_p0))

var(B,(v —po) + vs(s — po) + as(pr — br) +u — (8401 + 7502)(5 — po))
(1= 01)(Bs + 75 — Bs01 — 7502)02 — 01(75 — B401 — 7502)02 + 61(B,61 + 7,02)02,
(ﬁs + s — /6351 - 7552)20% + (’75 - 5551 - 7352)202 + (6351 + ’7562)2032 + aga% + 0-12L '

Combining Equation (F05) and the above equation gives us

_ (]‘ - 51)(55 + Vs — Bs(sl - 7562)012) - 61 (fYS - /6351 - 7562)02 + 51(5561 + 7552)022

(B + 75 — Bs61 — 7502)202 + (75 — B0t — 7502)202 + (8,01 + 7502)°02, + aZo? + 02
(F13)

We solve the equation system composed of (F07)-(F13) as a polynomial about A4 presented
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in the following Proposition S2, where the coefficients are as follows:

Ce

Cq

C3

2

C1

€o

= 42— (1 —63)0]%¢%02, c5 = 4[2 — (1 — §3)8][8 — 3(1 — 63)8]¢%02,
A1((1=03)0 = 1) (1= 61)% + 6%(1 — 62)? — 6°(1 — 83)(1 — 82)(1 — 61)] ¢*
+4 [((1 = 83)8 — 1)67 + 6%(1 — 82)2 + 62(1 — 03) (1 — 62)61] ¢*o?
+4 [((1 = 63)6 — 1)67 + 6263 — 6%(1 — 63)261] ¢*02, +4[2 — (1 — 83)0)%¢ 02
+1(8 = 3(1 — 03)8)% +4(2 — (1 — 63)8)(4 — (1 — 63)0)]p*02

) [7(1 — 65)6 — (1 — 65)26% — 8] (1 — 61)%+ o
20%(1 — 62)% — 20%(1 — 63)(1 — 62)(1 — &1)

. . . 2¢2 2
B > [7(1 = 63)6 — (1 — 63)%6% — 8] 67+ o
2(52(1 — 52)2 + 2(52(1 — (53)(1 — (52)(51
+2 ([7(1 = 63)6 — (1 — 63)%6% — 8] 6% + 26%05 — 20%(1 — 63)6201) ¢°02,
+4 [8 = 6(1 — d5)5 + (1 — 65)26%] ¢*02 + 2[4 — (1 — 35)3][8 — 3(1 — J5)]po?

[18(1 — 63)6 — 4(1 — 83)%6% — 24] (1 — 61)? )
¢ o+
—362(1 — 62)% 4+ 362(1 — 83)(1 — 62)(1 — &1)

= ([18(1 — 03)8 — 4(1 — 03)26% — 24] 67 — 30%(1 — 62)% — 36%(1 — 03)(1 — 62)61) ¢*02
+ ([18(1 — 65)6 — 4(1 — 65)%6% — 24] 63 — 35205 + 36%(1 — 63)6201) ¢*02,
+[4 — (1= 03)0]%¢%0F + [4 — (1 — 33)8)°07,

) ( [5(1—83)0 — (1 — 63)%6% — 8] (1 — 671)? ) 402

L1 62+ (-G (1-8)(1—61) |
+2 ([5(1 — 65)6 — (1 — §3)26% — 8] 67 — 6%(1 — 62)% — 6*(1 — 63)(1 — 62)61) po?
+2 ([5(1 — 63)6 — (1 — 63)%6% — 8] 67 — 6263 + 6*(1 — 03)0201) po?,
[(2(1—83)8 — 4)(1 — 61)? + 6%(1 — 62)% — 6%(1 — 63)(1 — 62)(1 — 61)] 02
= + [(2(1 — 83)8 — 4)63 + 6%(1 — 62)2 + 6%(1 — 65) (1 — §2)61] o2
+ [(2(1 — 63)6 — 4)67 + 6265 — 6%(1 — 63)0261] 02,

By substitions, we solve other parameters as functions of A; as follows. The measure for
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price stability is computed as:

El(p — pr)’]

= B

2

po + 01(S — po) + AsBs(v — po) + Asvs(s — po) + Asas(pr — Pr)

+Ast — As(B501 +7502) (5 — po) — pr

[61 + As(Bs + 75 — Bs01 — 7502)](v — po) + [01 + As(vs — Bs01 — 7502)]e

+[01 — As(B401 + v402)]e2 + (Asas — 1) (pr — D) + Asu + (Po — 1)

[51 + )\S(/Bs + Vs — /8551 - 7852”20% + [61 + )\8(75 - ﬂs(sl - 7562)]203

+[01 — As(Byo1 + 7402)]%02, + (s — 1)202. + N202 + (po — Pr)?

)‘g [(ﬁs + 7 — 5361 - ’7352)2012) + (’Ys - Bs(sl - 7552)202 + (/6351 + 7562)2032 + 0430'% + O-”lQL

+[5% + 2)‘8(65 + Vs 6551 - 7362)51]0—12) + [6% + 2)‘8(75 - 5561 - 7562)51]0—3

+[0F — 2X5(B401 + 7462)82]02, + (1 — 2Xs05)0% + (po — Pr)?

[6% + As(l + 51)(53 + Vs — /6551 - 7352)] 012) + [6% + )\5(51(’}/3 - 5351 - 7552)]02

+[0F = As(B461 + 7402)01]02, + (1 — 2Xa5)0% + (po — pr)*

Using the projection theorem, we have that

var(v|p)

vary) - 2P
2
~ Bs(vipo)erys(S*pO)+Oés(pT*ﬁT)
cov | v,po + 01(5 —po) + As
+u — (B561 + 7502)(5 — po)
var(v) —

Bs(v —po) +7s(s — po) + as(pr — pr)
u — (8501 + 7502)(S — po)

2 [01 4+ As(Bs + 75 — BsO1 — 7502)]° 0y

01+ As(Bs + 75 = Bs01 — 7502)]205 + [61 + As(vs — Bs01 — 7,02)]*02

+[61 — As(Bs01 + 7502) %02, + Noatoh + A2o?
2 [61 + As(By + 75 = Bs01 — 7,02)Poy
(67 4+ As(1 4 61)(B5 + 75 — Bs01 — 7502)] 02
0T+ Xs01 (7,5 — 801 — 7,82)]02 + [67 = As(B,01 + 7,02)01]02,

var | po + 91(5 — po) + s
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The expected profits of the insider and the expected costs of the government are

E(r) = El(v—p]

/Gs(v_po)+73(8_p0)+a5(pT_ﬁT) Bs(v_po)
+u— (5551 + 7552)(5_ pO) +§s (g_ pO)

= E||v—po—01(5—po) — s

[1 - 51 - AS<BS + Vs — 5351 - 7552)] (U - pO)
= E || —[01+ (v — Bs01 —702)] € — Asws(pr — D7)
— [51 - )\3(6351 + ’7552)] €9 — AsU

(Bs + &) (v —po)
+fs(8+€2)

[1 — 01— )‘S(ﬁs +Ys — 6561 - 7852)] (ﬁs + 55)0'%
- [51 + )‘S(’Ys - /8551 - 7352)] fs g - [51 - )‘S(ﬁs(sl + 7562)] 550'?2

The expression for the expected cost of the government is found as follows:

B vs(s —po) +
~ Bs(v —po) +75(s — po) + as(pr — Pr)
= E || po+61(s—po)+ A —v as(pr — pr)+

tu — (801 4 7402) (5 — po) N
ws(s —po) + 15

[AS(BS + s — 5851 - ’7552) + 01— 1](75 + wS)J% + )\30430'%
FAs (75 = 8501 = 7502) + 01](v, + ws)oZ + [01 — As(B401 + 7,02)|ws0Z,

The correlation coefficient between the trading position of the insider and the government is

cov(zx,g)
\/var(x)\/var(g)
cov (B5(v — po) +&,(5 — po), 1s(s — po) + as(pr — pr) + ws(5 — po) + 1)
Vvar(By(v — po) +&,(5 = po))v/var(v,(s — po) + as(pr — pr) +ws(s — po) +1,)
(Bs + € (75 + ws)o? + £ (75 + we)o? + Eweo?,

VB + 60202 + €02 +02,) (7, + w,)2(02 + 02) + w202, + ado

corr(xz,g) =

We summarize the above equilibrium results in the following

Proposition S2 If the government releases a noisy signal about its fundamental signal, namely,
5 = s+ea, a linear equilibrium is defined by seven unknowns (B, &4, Vg, sy Wey Ny As) € R,

which are characterized by seven equations (F07)-(F13), together with one SOC, As > 0.
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The system of equations can be changed as a six-order polynomial of As:

06)\5 + 05)\§ + C4>\;1 + 03)\:;’ + 02)@ +c1As + ¢ =0,

where the coefficients c,s are listed above. All the other variables can be solved as expres-

sions for s as follows:

2¢)\5 +2- (1 - 63)6

Sl APNZ + AN — (As + 20A2) (1 — 63)8°
0 (1 —2¢))8 o a
S T T a4 2000)(1—39)0 [52 05— 5 (1 53)} :
1— 20)4)8 )
Ts T ( Pe) « 0 ;M5 = 20(Pr — Po),

AONE + 40 — (Mg 4 2002)(1— 03)0" ° 1+ oA

. [QQZ)AS + 2 — (1 — (53)5}51 + (1 — 2¢)\3)562 B 671
ws = (1+29A) < APNE + Ahg — (Mg + 20X02)(1 — 63)0 )\s> ’

o2

where § = i and d3 = %.The measure of price stability is then
v € € €9
2 [5% + )‘8(1 + 51)(53 + Vs — 5551 - 7552)]0-12) + [5% - Asél(ﬁs(sl + ’Y.552)]0-32
El(p—pr)’] =

+[5% + >‘861(75 - 5351 - ’7552)]03 + (1 - 2)\3055)0—% + (pO - ﬁT)2
The measure of price discovery/efficiency is

[(51 + As(ﬁs + s — 5561 - ’7552)]20—3

var(v|p) = 012)—
[0F 4+ As(L+61)(Bs + 75 — Bs61 — 7402)]02 + [67 — As61(B461 + 7,02)]02,

+[0F 4+ Ns01 (75 — Bd1 — 7502)]02

The expected profit of the insider and expected cost of the government are

[1 — 01— )‘S(ﬁs T Vs — ﬂs(sl - ’7562)](63 + gs)ag
_[AS(’YS - 5551 - '7552) + 51]65 g - [51 - )‘5(5551 + ’7552)]550-22

E( ) [)‘S(Bs + Vs — Bs(sl - 7362) + 61 - 1](’75 + wS)O-fzz; + )\SOZEO'%«
C) =

+[)‘8(78 - /8551 - 7552) + 51](73 + O.)s)O'g + [51 - )\5(18851 + 7352”0‘]8032

The correlation coefficient between the trading position of the insider and the government
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8

(Bs +€5) (75 + ws)oh + & (75 + ws)o? + Ews0?,
V B+ €202+ (02 +02,) (v, +wo) 02 + 02) + wo?, + aZod

corr(z,g) =

Partially releasing both signals

Suppose instead that the government releases its both signals partially. Specifically, the govern-
ment releases two noisy signals, pr = pr+e¢1 and § = s+e9 with e ~ N(0, agl), g9 ~ N (0, 032),
in the financial market, where {v,pr,¢e,e1,£2} are mutually independent.

With the enlarged information set {v, pr, s}, the insider’s maximization problem is changed

as

max E[(v — p)z|v, pr, 5. (G01)

{=}
In this case, the market maker sees both signals released by the government, and uses her new
information set {y, pr, s} to update her conditional expectations about the fundamentals. Then

the pricing rule of market efficiency is transformed into

p= E(vly,pr,3s). (G02)

Conjecture the decision rules and the pricing rule of the economy:

z = Borw—rpo)+E95G o)+ Br — br), (G03)
g = 787T(S - pO) + aS,T(pT - ﬁT) + wi’l%(g_ po) + wfj)"(ﬁT - ﬁT) + 778,T7 (G04)
p = po+01(5—po)+ Xsrly — E(ylpr, 3)], with y =z + g+, (G05)
where
_ BsrE(v —polpr,s) +vs7E(s — polpr, ) + asrE(pr — prlpr, 5)
E(ylpr,s) =

+(E8) + 0N E — po) + €2 + W) Br — br) + nur

= (Burdr+ 7m0z + €0 +wl) G—po) + (anirds + €5 + 0P r = pr) + 1,

2 2 2 2
oy oy, +o; o

2 24 52°2T 22200 3 3
oy T 02+ 0%, oy + 02+ 0%, o +0g,

01

First, we solve the insider’s problem. Given his information set {v, pr, s}, the insider solves
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the problem (GO01). Using Equations (G04) and (G05), we compute

E[(v —p)z|v, pr, 3]
U—po— 51(5—]90)
= F T+ ”YS,T(S —po) + as,T(pT —pr) +u z|v,pr,s

_>\S,T
~(By01 + 7582+ E — o) — (€% + a5 104) (Br — Pr)

1= Asaver(l = 83))(v = po) = AsratAs € r(Br — br)

= xZ.
01 AT Yo 705 — Asr(Bard, + s xSz + ED)](F — po)
The FOC for x yields
1 [ A7 r(1 = 03)](v — po)+ A 1€ 0 (Br — Br)

T

22 . (G06)
ST\ 814+ Xs 17 703 — Asr (B8, + Vo102 + € )3 — po)

The SOC is A\s 7 > 0. Comparing equation (G06) with the conjectured strategy (GO03) leads to

1- )\S,T’Y&T(l - 53)

Bsr = Dot ; (GO7)
1 51 51

fg,% - 72)\5,T +Ysr [02 — 03 — 5(1 —03)|, (G08)

e = o (G09)

Second, we solve the government’s problem. Using (G03) and (G05), the objective function

of the government is computed as

Elo(p — pr)* + (p — v)gls, pr, b1, 3]

po — pr + [01 — A1 (Bs 101 + Vs 102 + w&%)]@— o)
,27)‘)<5T —Pr) — AsTNs1 + AT

¢

—)\57T<a87T54 + wi

+¢)‘§,T/62,TE[(U - P0)2|5,pT,ﬁTa 5]+ ¢)\§,T012L
1) g/~
= po — pr + [61 — A7 (Bs 101 + Vs 102 + wi )1(5 — po)
+20Xs,7By 7 o .
—Asr(asrdy +wir)(Pr — Pr) — s + As19

(As,Bs1 — 1)E(v — pols, pr, pr, 8)—As,7 (s 764 + wf%)(ﬁT — D)

01— Az (Bard1 + Verd2 + W PG — po) + Asrg — A r

29

E(U - p0|37pTaﬁTa§)




where

2

— Ty

p— 2 2.
oy + 0%

E(v = pols,pr,pr,3) = E(v — pols, pr,e1,€2) = E(v — pols) = d(s — po),
The first-order-condition (FOC) for g gives:

(1= XsrByr — 20X2 184 7)6(5 — po) + 20X 7 (pr — D) + 20X 7(PT — Po0)
1 .
= 20N 1 2hr —(1+ 20X, 1)[01 = A (Bo 01 + 75,002 + WP = po)

(14 20A0 1) As (0576, + W) (Br — Pr) + (2002 1 + A r)or

g

The SOC is 2¢>\§,T+2/\5,T > 0, which holds accordingly if A; 7 > 0 holds. Comparing the above

equation with the conjectured decision rule of the government (G04), we obtain

(1= As2Bax — 20A2 1B, 1)8

= ; G10

T 20027+ 2A, 7 (G10)
¢

= T 11

R e (G
(1) 01

wep = (1+20As7) ( Bsro1 + 75702 — o) (G12)
OJS% = (1 + 2¢)‘S,T)as,T547 (G13)
nst = 290(Pr — po)- (G14)

Third, we consider the market maker’s problem. By the projection theorem, Equation (G02)

gives rise to

(%?ﬂﬁ%@

cov
= EW|pr,s) + — — E(y|lpr,s
p = B3+ oSy — Byl 5)

COU(”? y|ﬁT, g)

Ua'r(y|ﬁT, 'g) [y - E(y|ﬁT7 ’Sv)]’

= po+01(5—po) +
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where

CO,U(va‘ﬁTvg) _ COU(U B E(,U|ﬁT>§>7y B E(y’ﬁTagj)
var(y[pr, 5) var(y — E(y|pr, 5))

- Bsr(v —po) +vs7(s —po) + asr(pr —pr) +u
cov | v—po— d1(s— po),

—(Bs 101 + V5 702)(5 — po) — s 70, (PT — PT)

Bsr(v —po) +vs (s —po) + asr(pr — pr) +u
—(Bs101 +V5102)(5 — po) — 5,70, (PT — PT)

(1 - 61)(55,T + Vs, T — IBS,T(Sl - ’Ys,T(SQ)U%

—61(Ys7 — Bs 101 — V5 702)02 + 01(B, 761 + 75 702)0%,

(Bs + s — Bs 1 — '75,T52)2012; + (Vs — Bs 101 — '73,T52)2U§

+(BS,T51 + ’75,T62)20—32 + OéiT<1 - 54)20% + a?,T(s‘Qlo—gl + 0121

Combining (G05) and the above equation gives rise to

(1 - 61)(ﬂs7T + st,T - 55,T51 - 75,T52)0—12)

—61(vs — Bs 101 — V5 1702)02 + 61(B5 701 + 75 702) 02,
AsT = : (G15)
(ﬁs,T + Vs, T — ﬁs,le - 73,T52)20-% + (73,T - Bs,T‘Sl - 7S,T62)20-g

+(Bsr01 + 73,T52)2U§2 + ag,T(l —d4)%07 + a§7T5§a§1 + 0,

We solve the equation system composed of (G07)-(G15) as a polynomial about Ag 7 presented
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in the following Proposition S3, where the coefficients are as follows:

dg

dy

ds

da

dy

do

42 — (1 — 83)6)%¢ 02, ds = 4[2 — (1 — 03)8][8 — 3(1 — 63)8]¢>02,
A[((1 = 63)6 — 1) (1 — 81)% + 0%(1 — 62)? — 6%(1 — 63) (1 — 02) (1 — 61)] 0
+4 [((1 = 83)8 — 1)6F + 6%(1 — §2)2 + 6*(1 — 03) (1 — 52)61] ¢*0?
+4 [((1 = 83)8 — 1)67 + 6203 — 02(1 — 63)d201] *02, +4[2 — (1 — §3)0)%(1 — b4)p o2
+[(8 = 3(1 — 03)6)% +4(2 — (1 — 63)0)(4 — (1 — 63)0)]p%02
) ( [7(1—63)6 — (1 —63)%6% — 8] (1 —61)%+ ) o2
20%(1 — 62)% — 20%(1 — 63)(1 — 82)(1 — &1)
" ( [7(1—03)0 — (1 — 85)26% — 8] 61+ ) o
20%(1 — 02)2 4 20%(1 — 03)(1 — 62)61
+2 ([7(1 = 63)6 — (1 — 63)%6° — 8] 0% + 26°05 — 20%(1 — 63)6201) ¢02,
+4 [8 = 6(1 — d3)0 + (1 — 03)26%] (1 — 0a)¢p 0% + 2[4 — (1 — 63)8][8 — 3(1 — 63)6]¢po2
18(1 — 03)6 — 4(1 — 63)262 — 24] (1 — ;)2
( —[352(1 — 09)% +36%(1 — 03)(1 — 352)(1 —01) ) Peout
([18(1 — 03)8 — 4(1 — 03)26% — 24] 67 — 30%(1 — 62)% — 36%(1 — 03)(1 — 62)61) ¢*02
+ ([18(1 — 65)6 — 4(1 — 65)%6% — 24] 67 — 35205 + 36%(1 — 63)6201) ¢*02,

+[4 — (1= 83)0]2(1 — 64) %07 + [4 — (1 — 63)0]%02
) [5(1—83)0 — (1 — 63)%6% — 8] (1 — 671)? 4o
—52(1 — 52)2 =+ 62(1 — (53)(1 — 52)(1 — 51)
+2 ([5(1 — 65)6 — (1 — §3)26% — 8] 67 — 6%(1 — 62)% — 6*(1 — 63)(1 — 62)61) po?
+2 ([5(1 — 63)6 — (1 — 63)%6% — 8] 67 — 6263 + 6*(1 — 03)0261) po?,

Y

[(2(1—83)6 — 4)(1 — 61)? + 6%(1 — 62)% — 6%(1 — 63)(1 — 62)(1 — 61)] o2
+ [(2(1 — 83)8 — 4)6F + 6%(1 — §2)2 + 6%(1 — 03) (1 — 82)61] o2
+[(2(1 — 63)8 — 4)87 + 6203 — 6%(1 — 63)5201] 02,

1 @2

By substitutions, we have those expressions for (8 r, 521%, 5&2%, Vo1 Os,T> Wy s W s M ) listed
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in Proposition S3. The measure for price stability can be computed by

El(p — pr)’]

= B

+HA

2
)‘s,T

po +01(5 — po) + As7Bs (v — po) + As Y5 7(5 — po) + Xsras T (pT — PT)

+As 17U — X5 7(Bs 701 + V5 702) (5 — po) — As s rda(pT — PT) — P

Po — Pr + [51 + >‘S7T(53,T + Vs, T — Bs,le - ’VS,T(S?)](U - pO)
+[01 + As (Vo — Bsr01 — Ys,r02)|e + (61 — As (B 101 + 75 102)e2

s10s (1 —84) — 1(pr — Pr) — As;r00s 10481 + Ao 70

2 2

(557T + Vs, T — /Bs,Té1 - 787T52)20-z2) + (787T - /BS,T51 - 75,T52) O¢

+(55,T51 + '75,T52)20§2 + O‘?,T(l - 54)20'2T + O‘iT‘SiUgl + 0'3

+[5% + 2)\87T(5S,T + 78,T - ﬂs7T51 - 75,T52)51]0—12) + [5% - 2)\8,T(IBS,T51 + 73,T52)61]0—32

+[0F 4+ 2Xs 7 (Vo.r — Bor01 — Vs r02)01]02 + [1 — 20 pevs (1 — 84)]0% + (po — Pr)?

6

% + )\S,T(l + 51)(63,T + Vs, T — 557T61 - ’YS,T52)]0-12;

+[0F — X101 (B 1701 + Vo, 702)]02, + [05 + Xs761(Ver — B 161 — Vo 102)] 02

1 = 2Xs pas (1 — 64)]o2 + (po — pr)>

By the projection theorem, we have that

var(v|p)

= wvar(v) —

= wvar(v) —

[\

[cov(v,p)]?
var(p)

BS,T(U - po) + FYS,T(S - pO)
cov [ v,po+01(S—po) + As | +asr(pr — pr) +u — as 704(Pr — Pr)

_(ﬁs,T(sl + 75,T52)(§_ pO)

Bs (v —po) + s 7(s — Po)
var [ po+01(8 —po) + As1 | 4o r(pr — pr) + u — asrd4(pr — pr)
—(Bs w01 +75162)(5 — po)
(61 + As7(Bsr + s — Bs 01 — 75,T52)]203

[6% + )‘87T(1 + 51)(ﬁs,T + 75,T - ﬁs,T(Sl - 75,T52)]0121
+[0F = X101 (B 1001 + Vo 1702)|02, + [0 4+ X161 (Vs — Bs 761 — Vo 162)]02

The expected profits of the insider and the expected costs of the government are computed as
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follows:

E(r) =

E[(_U —p)z]
v —po —01(5 —po) — As7u — As 7B 7 (v — Po) B.r(v—po)
E —As17s7(8 = Po) — AsrasT(pr — pr) —1—58%(3“— o)
+As.7(Bs 1701 + Y5,702) (8 — po) + Asras 704(PT — Pr) —l—ff%(ﬁ;r — pr)

[1 — 01 — )\S,T(/Bs,T + Vs, T — Bs,Tél - 75,T52)] (’U - pO)
— [61 4+ Xsr(vor — Bar01 — vor02)] €
—[01 = A (Bs 101 + v 702)] €2 — As 7w

(Bo + €09 (® — po)
+€2) (o7 - pr)

+€ e +e2) + €0

—As 70 7(1 = 64)(pT — DT) + As 7005 TO4ET

[1 - 61 - )\S,T(/BS,T + 757T - Bs,Tcsl - 75,T52)](/85.T + ggj)’)o-z%

—[61 4+ As 7 (Ve r — Bs 01 — %,T52)}€§,1:)r0'§ —[61 = Asr(Bs 01 + %,T52)]€S%U§2

55,T(v _pO) +75,T(S _pO) 75,T(8 _pO)
~ +asr(pr — Pr) +u +as7(pT — Pr)
Po+01(5—po) + As B -0 @
—(Bs101 +V5s162)(5 — Po) +w, (5 — po)
—as 704(pr — Pr) —l—wg% (T — Pr) + N5

( (1)

P‘&T(ﬁS,T + Vs, T — 55,T61 - 75,T62) + 51 - 1](1} - pO) 75,T + ws,T)(’U - pO)

A (Vo — Baqd1 — vor62) + 81]e +(ar +oiPe +wles
+[61 = Asr(By 101 + Vs 102)]E2 + Asru s +w) (pr — pr)
+As, 70 7(1 — 84)(pr — D) — A5 /7005, 704E —l—wg;)pﬁ + 57

Moz (Bor +Yar — Bea1 — Yord2) + 81 — (e r + w0l D)o + Asra? 1(1 — 84)o%+

Moz (Vor — Bard1 — Voard2) + 01 (var + ()02 + 01 — Ao 1 (B 181 + 75 102)w' )02,

64




The correlation coefficient between the trading position of the insider and the government is

corr(z,g) = cov(z, 9)
9 Vvar(z)/var(g)
o Bsr(v—po) + 55 (5 = po) Ys,r(8 —p0)  +asr(pr —pr)
58 T(pT pT) —HAJS% (§ - pO) + wg% (ﬁT - ﬁT> + ns,T
Bsr(v—po) + 5&%(34— o) Ysr(s —po)  +asr(pr —pr)
var 2 - var 1)~ o) -
+607(br — pr) +w {03 = po) + W (Br — pr) +nur

Bar + €0 qar + 0002 + €0 r + w02 + €D w0,

(Yo + 00202 + %) + (w202

+(as + wf:)p)za% (wgr_)p)QUgl

VBor+ €202 + (€00)2(02 + 02,)

Then we summarize the above results in the following

Proposition S3 If the government partially releases two private signals {pr,s}, a linear equi-

librium is defined by nine unknowns ([, T,g( T,{gz%,’ys Ty Qs Ty W gl%,wf%, Ns1s As,T) € RY,

which are characterized by nine equations (G07)-(G15), together with one SOC, A1 > 0.

The system of equations can be solved as a siz-order polynomial for A\ r:
dﬁ)\ T+d5)\ T+d4)\sT +d3)\ T +d2)\sT +d1)\5T +d0 — 0

where the coefficients d}s are listed above. All the other variables can be solved as expres-
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sions of Mg as follows:

20 e1 + 2 — (1 — 63)6

Bar = 4¢)\§7T +4hs17 — (A + 2¢A§7T)(1 —63)6’

(1) 01 (1 —2¢As7)0 01

= - + 0o — 3 — —(1—1903)],
S A1 AN+ ANt — \er +20027)(1—63)5 [0 2 (1=3)
% = o,
(1 - 2¢)\S,T)6
Vs, 7 = 2 ) ,
4¢)‘5,T + 4)\s,T — ()\S,T + 2¢A5,T)(1 — (53)(5

Aqg T = 7¢

> 1+ ¢)‘5,T’

20 s +2 — (1 —03)0]01 + (1 — 20As.7)d5 0

wgl% — (1+2¢)\5,T) [ ¢ éT ( 3) ] 1 ( . (b ,T) 2 0 :

' 49ASp +4As T — (As,7 + 2075 1) (1 — d3)0 As,T

@ o(1+ 2¢)\5,T)54
Wer = ’

’ 1+ ¢)\S,T
Ns T = 2¢(ﬁT - pO)?

where § = 02(:'_%02 and 03 = U_;_%.The measure of price stability is then
v £ £ 52
[63 + X (1 +01) (Bor + Vo — Bad1 = Vord2)loy
El(p=pr)’] = | +[03 = Asm01(Bar0t + 75002102, + 162+ X101 (Varr — Bo001 — Var02)]o?

+[1 = 2Xs ras (1 = b64)]0% + (po — Pr)?
The measure of price discovery/efficiency is

var(v|p) — g2_ [51 + )\s,T(Bs,T + Vs, T — /Bs,Tfsl — ’}/S?T(52)]20-%

[5% + >‘S7T(1 + 61)(165,T + Vs, T — BS,T(;]- - 73,T52)]O-12)

+[07 — As.001(Bs. 101 + Vs 762)]02, + [05 + As 001 (Vs — Bs 01 — Vs 762)]02

The expected profit of the insider and expected cost of the government are

[1 — 01 — )\S,T(BS,T + Vs, — ﬁs,Tél - 75,T52)](/63.T + és%)o-%

AT (Yo — Bard1 — Vs.102) + 51J6030% — [81 — Aoz (By 101 + 7o 102)]E 0,

[)‘S,T(ﬁs,T + Ys,T — ﬁs,T(sl - ’75,T52) + 01 — 1](75,T + wg,li)“)o-% + )‘S,Tag,T(l - 54)U%+

(1)

E(c) =
Mo (Vo — Bor1 — 7o 182) + 01 (Ve r + wlP)0? + 01 — Az (By 761 + 7o 702)]w' )0,

The correlation coefficient between the trading position of the insider and the government
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(1) o2

(1)) O¢ +€5TwsT €2

(IBS,T + g((syl%)(’ys,T + ws,T v )

1
o2+ €0 (vor +wl

corr(x,g) =

(Vo + w202+ 02) + (Wi))202,

sy +w)20% + <§b o2,

VBoz + €202 + (€202 +02,)

S2 Government intervention with correlated signals

In this section of online appendix, we solve the model economies with correlated signals. We
extend the baseline model to the case with correlated government signals. Then we solve the

three scenerios with full information disclosure.

The baseline model with correlated signals

We extend the baseline model of government intervention to the case with correlated signals.
For this purpose, we assume that the liquidation value v and price target pr follow a bivariate
normal distribution, namely, (v, pr) ~ N (po,foT, o2, UQT, p). Thus the government’s two private
signals follow a bivariate normal distribution, namely, (s, pr) ~ N (pg,f?T, o2+ 02, 02T, p).

In this case, we conjecture the decision rules for the insider and the government and the

pricing rule for the market maker as follows:

r = B(v—po), (Io1)
g = ~(s—po)+alpr —pr)+n, (102)
p = po+ Ay—mn),withy=x+g+u. (103)

First, we solve the insider’s problem. Using Equations (102), (I03) and the projection theo-

rem, we can compute

Euv—mmuz[@—ww—xmﬂT)w—pw—Aﬂm

v
Taking the FOC results in the following solution:

1— Ay — AapZL

p= T (g ). (104)
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The SOC is A > 0. Comparing the FOC (104) with the conjectured strategy (101), we have

1— Ay — dapZL
= O-’U . I
5 5 (103)

Second, we solve the government’s problem. Using Equations (I01) and (103), we can com-

pute

20\B(po — pr — A\ + Ag)E(v — pols, pr)+
E [Qb(P - PT)2 +(p— U)Q‘SaPT] =19 o(po—pr — A+ g%+ (A8 —1)gE(v —po|s,pr) (-
+oN%02 + 9A2B2E[(v — po)?|s, pr] + Ag® — Mg

where

cov(v — po, s|pr)

E(v—pols,pr) = FE(v—polpr)+ [s — E(s|pr)]
var(s|pr)
= <1—5>%<pT—pT>+a<s—po>7
E[(v—po)®ls,pr] = [E(v—pols,pr)]> + var(v — pols, pr)

(1 = )22 (pr — pr) + (s — po)]|

or

+(1=0)(1-p?)o}

5= cov(v,slpr) (1 — p*)o?
= war(slpr) (1 —p?)o2 402
The FOC for g yields
g (1= A8 = 20X°8)3(s — po) + (26X° + \)n + 26\ (Pr — po)
267% + 22 (1 - A8 — 26X28)(1 — 8)222 + 26X (pr — pr)

Comparing the FOC with the conjectured trading strategy (102), we have

1-AB—2¢X%3
TS ooy (106)

1— A8 —20)283 ¢
o =

POy
20AZ + 2\ (1-9) or T T1ten (107)
n = 2¢ (pr — po) - (108)
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The SOC for the government 2¢A? + 2\ > 0 holds accordingly if the SOC for the insider (i.e.,
A > 0) holds.

Third, we examine the market maker’s problem. The market maker observes the aggregate
order flow y and sets p = E[v|y]. Using E quations (I01)-(I03) and the projection theorem,
we have

(B +)03 + apovor

= . 109
(B4 7)202 + 7202 + a?0 4 02 + 2(B + y)apo,or (109)

Fourth, we use the similar procedure in the proof of Theorem 1 to solve the system composed
of Equations (105)-(109) as a polynomial about A presented in the following Proposition S4, with

the following coefficients:

ag = [4—26—2(1—6)p¢*c?

u’

as = 2(4—206—2(1-6)p*)(8—36—3(1—0)p*)pc>

w’

¢*o2[(8 — 40)(1 — 8)p% + 46 — 4 — 4(1 — 6)2p*] + ¢ 02 [4(6 — 3)(1 — 0)p? + (4 — 26)?]
ag = +¢*po,o7[208 — 86% — 16 + (12 — 208 + 852)p?] + ¢*6%02(4 — 8par /oy + 4p?02.[o2)
+(8 =36 —3(1 —8)p?)2 +2(4 — 20 — 2(1 — 6)p*)(4 — 6 — (1 — 8)p?)| %02
¢P02 [—16 + 146 — 26% + (857 — 260 + 18) p? + (—6 + 126 — 66%) p*] +
o ¢?02 [4(2 — 6)(4 — 0) + (=24 + 246 — 46°)p?] + ¢°0%02 (4 — 8por /oy + 4p*0 3./ 02)
5 =
+¢°poyor [266 — 24 — 867 + (18 — 266 + 852)p?]
+2¢02(4— 6 — (1 —8)p*)(8 — 36 — 3(1 — 6)p?)
P202[—24 + 185 — 462 + (15 — 208 + 562)p? — (1 — 26 + 6%)p*]+
ag = 0% [(4 — 0)% + (=12 4+ 85 — 62)p?] + $*poyor[(26 — 26%)p? + 262 — 20] |,
+¢°6202(=3 + 2por /0y + pPo7/07) + [4 = 8 — (1= 8)p*Poy,
$o2[—16 + 106 — 26% 4 (8 — 106 + 202)p?|+
a; = )
$0%02(=2 + 2por/oy) + dpoLor [252 —80+8+(—6+86— 262),02]
ag = [20—4+(3—40+6%)p% — (1 — 26 + 6%)p*o? + 6202

Finally, we compute those theoretical moments listed in the following

Proposition S4 A linear pure strateqy equilibrium is defined by five unknowns 3, v, o, n and
A, which are characterized by five equations (?7)-(?7?), together with one SOC, A > 0. The

equation system can be changed as a polynomial of X\. Specifically, A solves the following
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polynomaial:

where the coefficients a;s are listed above. All the other variables can be solved as expres-

agA® 4+ as\? + aadt + asA® + aaX? + a4\ +ap =0,

sions for X\ as follows:

20X +2 — [0 + (1 — 6)p%] — 2012
APN% + 4N — [§ + (1 = 0)p2](\ + 207%)’
1— 20X\ 4 (A + 2pA2) 22 2

oy 1+pX
DT X 51 (L0 (A + 200
. 1= 20X + (A 4 20X%) 22 s Y ¢
4PNE 4N — [6 + (1 — 8)p2] (N + 26)?) or  1+o\
n 2¢(pr — po)s
cov(v,s|lpr) __ (1*P2)U%

where 6 =

El(p —pr)*] = MB +7)o2 + (1 — 20a)oF + Mo — 2(8 + 7)|powor + (po — pr)°.

var(s|pr)

Then, the measure of price stability is

(1=p?)oi+oz"

The measure of price discovery/efficiency is

The expected profit of the insider and expected cost of the government are, respectively,

The correlation coefficient of the trading positions between the insider and the government

8

corr (z,g) =

var(vlp) = var(vly) = [1 = AB + 7)]o? — Xapo,or.

[1 = A8 +))Boy — Aappoyor,

AB +7) — 1702 + M202 + Aa?o2 + (A8 + 20y — 1)apo,or.

Bray + Bapoyor
\/,6’20% (72 (02 + 02) + a?0% + 2yapo,or]

Releasing the price target

In this case, we assume that the government releases the price target signal before trading.

With the enlarged information set {v,pr}, the insider’s maximization problem is changed as
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follows:

r?ng{(v — p)zlv, pr]. (JO1)

Moreover, the market maker also sees the signal released by the government, {pr}, and uses her
new information set {y,pr} to update the conditional expectations about the fundamentals.

Thus, the pricing rule of market efficiency is transformed into

p = E(vly,pr). (J02)

We conjecture the decision rules for the insider and the government and the pricing rule for

the market maker as follows:

r = Bpv—po)+E&r(pr — pr), (J03)

g = vr(s—=po)+ar(pr —pr) + N7, (Jo4)
Ty _ .

p = pot " (r —pr) + Maly — Elylpr)), withy =+ g+, (J05)

where

Elylpr) = [(Br +72)7" + & + arl(or — pr) + 7.

First, we solve the insider’s problem. Using Equation (J04) and (J05), we compute

E[(v — p)z|v, pr]
POy

U=P0~ 5

+np +u— [(ﬁT +7T)ffT” +&r+oar| (pr —pr) — 07

(pr — pr) — Arlz + v (s — po) + ar(pr — pr)

= F x|v, pr

= @ ar) = m) = dra o+ Mate + OB+ 32) = 022 (o7 = 1)
The FOC for « yields

_ 1= Aryr
2\

: (v = p0) + =Dy + OB +97) = D222 (pr —pr). (306)
T or

The SOC is Ay > 0. Comparing the FOC (J06) with the conjectured strategy (J03) leads to

_ 1= Aryrp

Br I

(JO7)
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_ Arép+ [Ar(Br +p) — 1] 27 1 po,

or

(J08)

Second, we solve the government’s problem. Using Equation (J03) and (J05), the loss

function of the government is computed as

El¢(p — pr)* + (p — v)gls, pr]
2

po + 222 (pr — pr) + Ar[Br(v — po) + Ep(pr —Pr) + 9
¢E "SapT +
B +u— ((Br +7)55 + &r +ar)(pr — pr) — 7] — pr
- Br(v—po) + &r(pr — Pr) + 9+ u—
E |po+ 2% (pr — pr) + Ar —vls,pr| g
((Br +yp) 2 + & + ar)(pr — Pr) — 07

\

2
¢ |po — pr+ (222 = Ap(Br + 1) 222 = Arar)(pr — pr) + Arg = Arnp |+ GAFBFE[(v — po)?[s, pr]

= +20ArBrlpo — pr + (522 — Ar(Br + 1) 52 — Arar)(pr — pr) + Arg — Arnp]E(v — pols, pr)+

orT

OAFoy, + [(ArSr — DE( = pols, pr) + Arg = Arnp + (58 = Ar(Br + 1) 55 = Arar)(pr — pr)lg

orT

where

Oy _
E(v—po|s,pr) = (1— 5)%(1% —pr) +0(s — po),

T
var(v — pols, pr) = var (v — polpr) — < (v — po, slpr)* _ (1—p?) o2
’ var (s|pr) (1—-p?)o2 + 0%’
E[(v—po)s,pr] = [E(v—pols,pr)]* +var(v—pols,pr)

2 2 2 2

POy _ (1 —p ) 0y0¢

( ) or (pT pT) + (S pO) + (1 — p2)0'12] n O_ga
5= cov(v,slpr) (1 —p*)o}

var(slpr) (L= p2)o% + 02

The first-order-condition (FOC) for g gives

(1= ApBr = 207387)6(s — po) + (20M% + Ar)ng + 20A7(Pr — po)

(1 + Q(b/\T)()\TOéT - AT(/BT + ’VT)%)

or

+20A7 + (1 = ApBp — 2007.87) (1 — §) 22

orT

1

I 2608 1 20r

(pT — p1)

The SOC is 2¢A% + 2Ar > 0, which holds accordingly if Az > 0 holds. Comparing the above
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FOC of the government with its conjectured trading strategy (J04), we have

_ 1= — 207787

oy — (42000 By +37) = 1)+ (= drfy —20MB0)0=0) pov o (100
)\T orT
(200 + Ar)nr 4+ 200 (Pr —po)
nr = 2¢)\% T 2)\T = 2¢(pT po). (Jll)

Third, we consider the market maker’s problem. By the projection theorem, Equation (J02)
gives rise to
ORI,y )
var(y|pr)

cov(v,pr) o cov(v:ylpr)
E(v) var(pr) (pr = pr) var(y|pr)

cov(o,glpr),
UaT(y|pT) [y E(y‘pT)]

p = E(vlpr)+
ly — E(ylpr)]

po _
= po+—(pr —pr) +
or

Combining the above equation with Equation (J05) gives us

_ cov(v,ylpr) (Br + 7)1 — p?)o?
AT = = 2 N2 L 22 2" (J12)
var(y|pr) (B +77)%(1 = p?)o2 +y102 4 02

By a procedure similar to that used to derive the polynomial in Proposition S4, we change
the system composed of Equations (JO7)-(J12) into the polynomial about A presented in the
following Proposition S5, solve other endogenous parameters as functions of Ay, and compute
the moments listed in Proposition S5.

We summarize the equilibrium results in the following

Proposition S5 If the government releases the price target signal {pr}, then a linear equilib-
rium is defined by siz unknowns (By,&r, Yr,ar, Ny, Ar) € RS, which are characterized by
siz equations (J07)-(J12), together with the SOC, Ar > 0. The system of equations can

be solved as the following fourth-order polynomial for Ap:

(4 — 20)202 05 + 4¢(2 — 0)(4 — 0)o2 N3+
[(4 = 0)%07, + 4%0%07 — 49> (1 = 6)(1 — p?)o 3] AT~ =0.
[4p6%02 + (8 4 20% — 60) (1 — p?)o2] A + 6202 +2(6 — 2)(1 — p?)o?

v
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All other endogenous parameters can be solved as expressions of Ap as follows:

Br
&
YT

ar

Uy

where 6 = @

(=p?)a
—p*)oitoz

20A7 +2 — 0
4ONE + AN — (A + 20)2)0
—2(]5)\T -2+ ) POy
4PN2 + ANy — (Ap + 200%)6 o1
(1 —2¢A7)d
APNT + AAp — (Ar + 20M7)6
(L4 2¢0A7)(—2¢Ar — 24 6) + (2 + 29A7)(1 — 2¢A7)(1 — 6) poy
APNE + Ay — (Ap + 2002)5 or

+ 20,

2¢(pr — po),

The measure of price stability is then

El(p = pr)*] = Ar(Br + 1) (1 = p*)o3, + p*oy + 0 = 2p0007 + (po — Pr)*.

The measure of price discovery/efficiency is

var(vlp) = [1 = Ap(Br +v7)](1 — p*)o.

The expected profits of the insider and expected costs of the government are as follows:

E(r) = [1-X(Br +77))Br(L —p*)os,

E(c) = Mr(Br+77) = Uyp(1 = p*)os + Arvio?.

The correlation coefficient of the trading positions between the insider and the government

18

corr (x,g) =

Bryro: + (Brar + &ryr) povor + Erarcs

J%ﬁ+%ﬁ+%ﬁwww¢ﬁ@%w@+@ﬁ+%wwww

Releasing the noisy signal about the fundamental

Now, let us suppose that the government releases its noisy signal about the fundamental be-

fore trading. With the enlarged information set {v, s}, the insider’s maximization problem is
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transformed as follows:

n{la}x E[(v —p)x|v,s].

Moreover, observing the signal released by the government, {s}, the market maker uses the

information set {y, s} to update her conditional expectations about the fundamentals. Thus,

the pricing rule of market efficiency is transformed into

p= E(v|y,s).

Let us conjecture, instead, the decision and pricing rules as follows:

r = 65(7)_p0)+§s(3_p0)7
g = 73(3_p0)+063(pT—]5T)+773:

p = po+01(s—po)+ As[ly — E(y|s)], withy =z +g+u,

where

E(yls) = BsE(v —pols) + (& +75)(s —po) + asE(pr — prls) + n,

= (/3351 + gs + Vs + a352)(8 - pO) + Ns-

(K01)

(K02)
(K03)

(K04)

Firstly, we solve the insider’s problem. Using Equations (K03) and (K04), we compute

E[(v - p)z[v, 5]

z+ (s —po) + as(pr — pr) + N+
= E{S [v—po—3d1(s—po) — As
U — (6351 + gs + Vs + 06552)(8 _pO) —MNs

x|v, s

= [v—po—091(5 —po) — A + As(B401 + &5 + asd2)(s — po) — Asas E(pr — Drlv, s)|

por

v

= U —Ppo— AsT—As00s

where

_ _ aT
E(pr = prlv. s) = E(pr —prlo) = 2

(v —po).

v

The FOC for z yields

_ 1-Xsaspor/oy, AsB01 + A€y + Asasd2 — 01
= STV U 2,

(s — po).

75

(U - pO) + ()‘35551 + >\s£s + Asas02 — 51)(5 - pO) €,



The SOC is Ag > 0. Comparing the FOC with the conjectured strategy (K02) leads to

1-dga 22T 1
8, = s 5, _ _ S pT (K05)
2 22 2 oy

é. . /\5/6551 + )\sfs + Asas02 — 01 _ 01 _ d100 pPoT
s 2\ 2) 2 o,

045(52, (K06)

Secondly, we solve the government’s problem. Using Equations (K02) and (K04), the ob-

jective function of the government is derived as

El¢(p — pr)? + (p — v)gls, pr]
?{po — P — Asls + Asg + [01 — As(B01 + 74 + as02)](s — po) 2+
20AsB85{p0 — pT — Ashs + Asg + [01 — As(B61 + 75 + s62)](s — po) } E[v — pols, pr]
+OAZL + OAZBIE((v — po)®ls, pr] + Asg® — Asng+
[01 = As(B501 + 75 + @s02)|(s — po)g + (AsBs — 1) Ev — pols, prlg
where

poy
or

Elv —pols,pr] = (1 = 0)——(pr — pr) + (5 — po),
(1—p*o?

4] .
(1= p?)of + 02

The FOC for g yields:

[(1 - )‘Sﬂs - 2¢)‘§Bs)5 + (1 + 2¢)\s)()‘8Bs(51 + >‘S'75 + A2 — 51)](5 - pO)
H(1 = AsBy = 20A28,) (1 — ) 222 + 20As](pr — pr)
+(20A2 + As)ns + 20X (Pr — po)

1

AR YSCEEIY

The SOC is 2¢A2 + 2\, > 0, which holds accordingly if A\; > 0 holds. Comparing Equation
(K03) with the FOC w.r.t g, we obtain

(1= AsBy — 20A2B,)0 + (1 + 2025) (AsBs61 + A7, + Assdz — 61)

— , K07
s 26M2 + 2), (K07)
1 — XsfBs — 20028,)(1 — 6) 222 + 20\
2002 + 2)4
20s(Pr — po) + (2002 + Ao, _
Mg 20\2 1 2\, é(Pr — po) (K09)
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Thirdly, we consider the market maker’s problem. By the projection theorem, Equation

(KO01) gives rise to

p=B0ls) + 2y )] = o+ 01(s = o)+ Ty~ )
where
cov(v,y|s)
var(y|s)

cov(v — E(v|s),y — E(yls))
var(y — E(y|s))
cov(v — po — 01(s — po), Bs(v — po) + as(pr — Pr) + v — (B1 + asd2)(s — po))
var(Bs(v — po) + as(pr — pr) +u — (8561 + asd2)(s — po))
(1=01)(B5 — Bs61 — asba2)an+

(1 — 61)aspoy,or + 51(B401 + asda)o?

(B, = By01 — s62)%0% + (8,61 + as02)*0?2
+a20% + 02 4 2(8, — B401 — as62)aspoy,oT

Combining Equations (K04) and the above equation gives us

(1 — 51)(5 5551 — 01352 O' —|—

(1= 61)aspoyor + 61(B401 + asdz)o
A = cov(v,y|s) _ s s ' (K10)

var(y]s) (B, — B.01 — s02)202 + (8,01 + as02)%02

—I—Oégg% + O-g + 2(53 - 5351 - 0352)asPUUUT

We solve the system composed of Equations (K05)-(K10) as a polynomial about Ag, pre-

sented in the following Proposition S6, where the coefficients are as follows:
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a1 = 4672~ (1—0)p*20%, 05 = 462 — (1 — 6)p2)[4 — (1 — 8)p?o2,
[4— (1— 6)p2202 + 46%[(1 — §)p? — 22 — 1)(1 — 2Z)[(1 — 61202 + 6302

g

az = 4¢2[_2p§75 + (1 — (5),02”2 — (1 — 5)’00U][(1 — (51)520‘ — (51520 — (1 - (51)p0‘vO'T] 9

+4¢2[2 — (1 —9) p””] (6302 + 6302 + 0% — 205p0,07)

20{[(1 —0)p* — 2% — 3)p?] — ZZL)}(1 = 61)%05 + 0702] -
( 2PUT _|_(1_5) Pa'v
ap = 2¢ [(1 = 61)0202 — 810202 — (1 — 61)poyor]
~(1-9p (201

+4¢[2 — (1 —6) 2]

20 + UT — 209p0,07)

] [(1 — 51)2012, + 5%02] +
ag = 1 — 5 [ 51 520‘ — 61520’ — (1 — 51),()UUUT]
+(1 (5) ((5 02 + 6302 + 02 — 269pa,07)

Finally, through substitutions, we solve the other parameters as functions of A\; and com-

puted the moments listed in the following

Proposition S6 If the government releases the noisy signal about the fundamental {s}, then
a linear equilibrium is defined by siz unknowns (B, &g, Ve sy Mg, As) € RS, which are
characterized by siz equations (K05)-(K10), together with one SOC, A\s > 0. The system

of equations degenerates to the following fourth-order polynomial for As:

ag\y + azAd 4+ a2A2 4+ a1 X + ag =0,

where coefficients als are listed above. All the other variables can be solved as expressions
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of As as follows:

20As(1 = £27) +2 — (1 = §)p?

P = APAZ + 4N — (As +20A2) (1 — 6)p?’
20Xs[1 — (1= 0)p* + 222] + 2 (1= 20Xs) (1 — 6) 22 + 4P,
s — = ” + )
¢ APNT + 4Ny — (N + 2002) (1 — 0)p2 | APAZ +4); — (As + 2002 (1 — 6)p2 ~
205 [1—(1-0)p?+ L] 42 _  A4232\(1 _ poT
~ _ (1 + 2¢)\8) 74¢)\§+4>\s—()\s+2(pf>;\§)(1—5)P2 51 [( 2¢>\s 4¢ As)(l oy )+ 2146
s (17292:)(1-0) 572 +4As APA2 +4Xs — (s +20A2) (1 — 0)p?’
APNZH AN —(Na+2002)(1—0)p2 2
(1= 20Xs)(1 — 6)222 + g,
T AN LA — (N +2000)(1— )2
Ns = 2¢(ﬁT - p0)7
where 61 = %, 0y = ggfﬁ%, and § = %. The measure of price stability is
then
(03 4+ As(1 4 61)(B5 — Bs01 — as02)]o2 + (1 — 2 505) 0%
Elp—pr)") = | +sas(l+61) — 281 — 2X,(B, — B.01 — as02)|povor

02 — \e01(B,01 + s02)]02 + (po — pr)?

The measure of price discovery/efficiency is

As(By — Bs01 — as02)[1 — 81 — As(By — B01 — avs02)]02 + [0 — As61(B461

+as62)]o? + N[l — 61 — 2X(B, — B401 — as62)]aspo,or — AN2a2p?a.
var(v|p) = Oy-

[07 + As(1+61) (B, — By61 — sb2)]o? + [0 — As61(B401 + vs62)]0?

+As(1 + 01)aspoyor

The expected profit of the insider and expected cost of the government are, respectively,

[1 =81 = Xs(Bs — Bs01 — a502))(B, + €)oo+
[/\s<5551 + asda) — 51]5503 - As@s(ﬁs + fs)pUUUT

As(Bs — B401 — asd2) + 81 — 1] (7,02 + aspoyor)+
E(c) =

[61 — As(B401 + 502)]7,02 + AsusV,p000T + As0i207%,

The correlation coefficient of the trading positions between the insider and the government
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8
(Bs 4 &5) 7502 + (Bs + &) aspovor + E7,02
V(B 6202 + 0222 (03 4 02) + 203 + 207 0007

corr (x,g) =

Releasing two private signals

Let us suppose that the government releases the price target and its noisy signal about the
fundamental before trading. With the enlarged information set {v,pr, s}, the insider’s maxi-

mization problem is transformed as follows:

max B[(v = p)z|v, pr, s].

In this case, the market maker sees both signals released by the government and uses her new
information set {y, pr, s} to update her conditional expectations about the fundamentals. Then,

the pricing rule of market efficiency is transformed into

p = E(|y,pr,s). (LO1)

Let us conjecture the decision and pricing rules of the economy:

¢ = Bop(v—po) + €8s — po) + €8 (or — 1), (L02)
g = Ysr(s—po)+asr(pr —pr) + s (LO3)
Ty _ .
p = po+(1— 5)%(}% —pr) +6(s —po) + Asrly — E(yls, pr)], with y =z + g+ (L04)
where
E(yls,pr) = BorE(w—pols,pr) + (€83 +ver)(s — po) + (EC) + asr)(pr — Br) + e
~ Buir | (1= )22 (pr — br) + &(s — po)|

+(ED +7,m) (s — po) + (€2 + asr) (o1 — Br) + 0o p

coo(v,slpr) _ (- ) o

var(slpr) (1 —p*) o} + 02

d
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First of all, we solve the insider’s problem. Using Equations (L03) and (L04), we compute

E[(v = p)z|v, pr, 5]

v—po— (1= 08)2(pr — pr) — 6(s — po)
T+ Ysr(s —po) + asr(pr — br) + Ny +u
—AsT —Bs (1 = 8)2=(pr — pr) + 0(s — po)]

—(E0 4+ 7.1)(s = po) — (€% + asr) (o1 — Br) — Ner

CL'|U,pT,S

v—po— (1= 8)2%(pr — pr) — 6(s — po) )
ot [o = (Bur (= 0)2 +€80) (or — ) — (Bozd + €29)(5 — po)]

The FOC for x yields

1] v=pot [AerBar = (1= 022 + A ré% ] (or - pr)

x =
Dot [z — 15+ 20D (s~ p0)

The SOC is As 7 > 0. Comparing the above FOC with the conjectured strategy (L02) leads to

1

Bsr = 3 o (LO5)

é_(1) . ()\S7TBS,T - 1)6 + )\S»ng(s,lj)ﬂ _ 0 (L06)
sT 2>\S,T B 2)\s,T’

5(2) . (As,TﬂS,T - 1)(1 - 5)% + /\s,ng?j)“ _ 1-9§ POy (LO?)
sT 2A57T B 2)\5,T or '

Secondly, using Equations (L02) and (L04), the objective function of the government is
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computed as

E[¢(p — pr)* + (p — v)gls, pr]

po—pr — As s + As g + [(L = As1Bs7)0 — As7vs 7] (5 — Po)

0
+ [ = ArBur) (1 = )22 = Ay ragr| (or — )
+¢)\2,T5§,TE[(U — po)?|s, pr] + Q”‘?,TU%
= po—pr — A5 + [(L = Xs0Bs7)0 — Xsrvs) (5 — po)
+20As B Elv — pols, pr]

+ (1= Az Bur) (= 6)225 = N rasr| (r = pr) + Arg

(As,7Bs — 1)E[v — pols, pr] + [(1 — AsmBsr)(1—6)28 — )\S,TCVS,T:| (pr — Pr)

+ [(L = As1Bs1)0 — As7vs 1) (5 — Do) + As ;19 — As o5

+ g

where
POv (

E[v—pols,pr] = (1 —0) p

pr — pr) + (s — po),

cov(v,slpr) (1= p})o?

d .
var(slpr) (1 —p?)og + o2

The first-order-condition (FOC) for g gives rise to

(—2({))\37']1(5 + (1 + 2¢)‘S,T))‘S,T73,T) (8 — po)
+ (20000 [T (1= )22 ] + (1 4+ 20A )N ) (o7 — B1) |+

+(2¢)‘§,T + )\S,T)US,T + 2¢)\5,T(pT - pO)

1

(DY CIE 3 y

The SOC is 2¢/\§7T + 2\ 7 > 0, which holds accordingly if As 7 > 0 holds. Comparing Equation

(L03) with the FOC w.r.t g, we obtain

20X 76 + (1 + 20X 1) As 174
Yup = IOH UEBATINIIT gy, (L08)
’ 20051+ 2Xs

2(25)\571* 1-— (1 - 5)% + (1 + 2¢)\8,T)>\S,TQS7T 2¢ |:1 (1 5) PO'v:| (Log)
Gl = 20021 + 2o N or |’

20\ T(}ET — po) + (2(25)\? + s T)US T
; ! ) L 9 (5 — , L10
Ns,1 9 f)\g, 2)\87 = ¢(PT PO) ( )

Thirdly, we consider the market maker’s problem. By the projection theorem, Equation
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(LO1) gives rise to

where

E(U|pT7 5) +

po+(1— 5)%(2@ —pr)+ (s —po) +

cov(v,ylpr, 5)
AL E(ylpr, s
var(ylpr.s) ly — E(ylpr, 5)]
COU(Uay|pT78)

var(y|pT,s) [y - E(y|pT78)]7

cov(v, y|pr, )

var(y|pr, s)
cov(v — E(v|pr, s),y — E(ylpr, s))

var(y — E(ylpr, s))
(1 =0)(v —po) — de — (1 = 8)22(pr — pr),

or

/Gs,T(l - 5)(,0 - pU) - /63,T56 - Bs,T(l - 6) P (pT - 17T)

or

var (6S,T(1 - 5)(0 - pO) - 5S,T58 - BS,T(I - 5) IZ—U; (pT - ﬁT) + U)
Bor [(L=p?) (1 —8)%07 + 6%07]

sr[(1=p?) (1= 0)20% +6%02] + 02

Combining Equation (L.04) and the above equation gives rise to

COU(’U>y|SapT) 53T [(1 - PQ) (1 - 5)20'12, + (520'2}

Aot = = L= (L11)

)

var(yls,pr) B2 [(1—p2) (1 —6)202 + 6%02] + 02

Finally, substituting Equation (L05) into (L11) leads to the expression for As 7 presented in

the following Proposition S7, further substitutions lead to those expressions for (/3 T 521%, £ 22%7 Vo, O, T Ns,T)s

and we compute the theoretical moments correspondingly.

We summarize the model equilibrium in the following

Proposition S7 If the government releases two private signals {pr,s}, then a linear equilib-

rium s defined by seven unknowns (557']175211)—\,55’\27)—1,'}/571“,O[syT,’r]&T, As1) € R, which are

characterized by seven equations (L05)-(L11), together with one SOC, As7 > 0. The
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system of equations can be solved explicitly as follows:

Oy
53,T = 2 )
VA= 02) (1 6)202 + %2
W _ 00y
gs,T - 3
V=) (1= 603 + 5%
@ (1-29)ou POy
s, T = )
V(L= 02) (1= 0)202 4 6%2 °F
Ys, T T —2¢9,
QT = 20 [1 (- 5)’)‘7“] ,
ar
Ner = 26(Pr — po),
o VA= 02) (1 - 6)202 + %2
s T — 20_u .

The measure of price stability is then
1
Bl pr) = | 50101+ ) 48] a2 4 0% 2p000 + (o — pr

The measure of price discovery/efficiency is

(1—p")(1 —§8)%07 +26°02 2
ol
2(1—p2) 6262 42 (1 + p2) 02 + 26%02 °

var(vlp) =

The expected profit of the insider and expected cost of the government are, respectively,

our/ (1= p2) (1 —6)202 + 6202
E(m) = \/( ’ <2 ) ,E(c) =0.

The correlation coefficient of the trading positions between the insider and the government
18

corr (x,g) = 0.

S3 Disclosing the trading plan

S3.1 Model and equilibrium

For simplicity, we assume that there is a pre-trade period, in which the government sees its two

signals {pr, s}, sets up its trading plan {g} based on the two signals, and discloses the trading
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plan to the financial market. When trade occurs, the government with commitment submits
the disclosed trading position {g} and trades alongside with other market participants.

With the enlarged information set {v, g}, the insider’s maximization problem is changed as
follows:

wax Bl(v = p)av, g]. (MO1)

Moreover, the market maker also sees the trading position released by the government, {g},
and uses her new information set {y, g} to update the conditional expectations about the fun-

damentals. Thus, the pricing rule of market efficiency is transformed into

p=E(vly,g). (M02)

Conjecture the decision rules for the insider and the government and the pricing rule for the

market maker as follows:

r = Bg(v_pO)—’_fg(g_ng)a (MOS)
g9 = 74(s=po) +aylpr — pr) + 1y, (M04)
p = po+04(9—ny) +Nly— Eylg)], withy =z+g+u, (M05)
where
V400

Eylg) = - = :
(ylg) = (Bydg +&5)(g = 1g) + 9504 72 (02 + 02) + 203

First of all, we solve the government’s problem. Using (M03) and (MO05), the loss function

of the government is computed as

Elg(p — pr)* + (p — v)gls, pr]
PAZBZE[(v — po)?|s,pr] + ¢ [(1 — AgBy)6g (9 — m,) — P +Po]2
= +20Xg8, [(1 = XgBy)dg (9 —ny) — pr + P0] E(v — pols, pr) ;
+oX;02 + [(AgB, — 1) E(v — pols, pr) + (1 — AgB3,)84 (9 —1,)] 9

where
2

E(v— =FE(v— =0(s— d= v .
(U pO‘SaPT) ('U pO’S) (S pO)’ 0.% +0-g

g
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The FOC for g gives

(1= XgBy = 200g8,(1 — AgB,)04] 6(s — po)
+26(1 — A\gB4)04 (pr — P1)
+26(1 — AgB4)04 (PT — P0)
(1= NgBy)dgny + 2¢(1 — AgB,)%65n,
20(1 — Ag34)%0% +2(1 — Agf3,)d

The SOC for g is
20(1 — A\g3,)?62 4+ 2(1 — AgB,)64 > 0.

(MO6)

Comparing the FOC of the government with the conjectured trading strategy of the government

(M04), we have

=By = 2028, (1 — AgBy)d,] 6 _ (1—¢dy)0
19T T o0(1 = AgB,)2% + 21— AeB,)0, 902+ 20,
20(1 — AgfB,)dyg 2¢

20(1 — AgB,)?62 +2(1 — AyB,)0, 00y +2°
2¢(1 - )‘gﬁg)ég (ﬁT - pO) +
(1- Agﬂg)égng +26(1 — Ag/Bg)Qézng

= RPN
Mg 26(1 — /\959)253 +2(1 = A\gB,)d, é(pr — po)

Otg ==

Secondly, we solve the insider’s problem. Using equation (M05), we compute

El(v—p)zlv, g]
= Efv—po—0d4(g—ny) — Nglz — (By04 + &) (g — ) +ullv,g] 2

= {v —po + [()\g,b’g — 1) dg + )\gfg] (g — ng) — )\gav} Z.

The FOC for x yields

1 (AgBy — 1) g + Agé,
x—@(v—po)—i- 2)\9 (g_ng)

(MO7)

(M08)

(M09)

(M10)

The SOC for z is Ay > 0. Comparing the FOC (M10) with the conjectured strategy (MO03)

86



leads to

1
R (M11)
6, - (MgBg = 1) 39+ Mgy _ by (M12)

2), 2,

Thirdly, we solve the market maker’s problem. By the projection theorem, Equation (M02)

gives rise to

- _ cov(v:ylg)
p = E(vly,g9)=E(vlg) + var(lg) [y — E (ylg)]
- o-+-CZZ£?;§) (9= my) CZZEzéigg)[y —E(ylg)l,
where
cov(v, g) _ cov(v,v4(s — po) + ag(pr — Pr) +14) 7g0-12)
var(g) var(vy(s — po) + ag(pr — pr) +n,)  2(02 +02) + aZo?’
cov(v,y|g) _ cov (/Uaﬁg(v —po) +&4(9—ng) +9+ ulg) _ Bgvar(vlg)
var(ylg) var (By(v —po) +&4(9 —ny) +g+ulg)  Bovar (vlg) + 02’
B [cov (v,g)]2 B cov(v, g) 9
var (vlg) = wvar (v) — Tarly) (1 — W'yg> os.
Combining it with Equation (M05) gives us
B V400
e T )
_ By ( 979)
S R ) .

Substituting Equations (M07) and (MO08) into (M13) leads to

N V9626%01 + 166%5020%
7 4¢* (602 +202)

(M15)

Substituting Equation (M1) into (M14) leads to

(1 - (5979) o

20,

Ag = v(>0),

'ygU 2402 O'T
(U%+02)+a2 o2,

which stems from the SOC (i.e., Ay > 0) and 1 — 6,7, = > 0. Combining the
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two SOCs and (M10) establishes that ¢, is positive and thus

B $do? + \/9(252520% + 16¢%50202,
7 4¢* (602 + 202.) '

(M16)

By substitutions, we solve other endogenous parameters as functions of d,.

Finally, we compute the moments. The measure of price stability is solved as

El(p— pT)2]g
_ 2

AgBy(v —po) 4+ (0g + Ag€y) 1(s — o)+

(84 + Ag&,) g(pr — PT) + Mgt — P + PO

= B

()‘gﬁg +0g74 + )‘959%) (v —po) + (59% + )‘95979) €

+ (5 ag + Ag€ 0y — 1) (pr — Pr) + Agu + (po — Pr)

= 5(1+5ﬂg)0 + (1= bg09) 0% + (po — Pr).

The measure for price discovery/efficiency is

[cov(v p)]2

var (vlp), = war(v) — var(p

po + /\gﬁ (v —po) + Agut+

(84 + Ag€y) [V4(s — o) + ag(pr — Pr)]

cov | v,

= wvar(v)

po + AgBy(v — po) + Agu+
(69 + Ag€,) [74(s — p0) + ag(pr — Pr)]
2 ( gBg + 0474 + )‘gfg'}’g) Ty
(MgBy + 6479 + M€gvg) 2 02+ (6474 + MgEgr,) 2

+>\303 + (6g09 + )‘959%)2 o5

(1 - (5gfyg) o

N | —

The expected profits of the insider and the expected costs of the government are computed as
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follows:

E(m) = E[(v-p)z]

- E v —po — AgBy(v — po) By(v —po)
|\ o= (G +Agég) (9-m5) )\ +E (9 =)

(By+E€474) (v —p0)
= B (1 - Agﬂg - 5979 - )‘ggﬂg) (v —po)— ! _igg ’
- Y

(95 + /\959) Vg€ — (0 + )‘gfg) ay(pr — Pr) e B
i +&,a4(pr — Pr)

1
B (1- 5979) ﬁga%’

E(c) = Ellp—v)gl

_ . (AgBy = 1) (v —po) + Agut Vq(s = po) + 1,

(84 + Ag€,) [74(s —p0) + ag(pr — Pr)] +og(pr — Pr)

()\9/8 -1 + 5!]ng + )\ggg’-}/g
p)/g(v - pO) + Vg€

= E + (075 + Ag€g7,) € i
+ag<pT - pT)
i +(dg0g + )‘9590‘9) pr = pr) |
1
= 3 ((5979 — 1) fygag + 5g’yg08 + (5 a 02 =0.

The correlation coefficient between the trading position of the insider and the government

is

corr (x,g) = cov(, 9)
9= \/var(:z)\/var(g)
ﬁg(v _pO) +§ng(S _pO) ’Yg(s _pO) +77g
cov )
+&,a4(pr — Pr) +agy(pr — Pr)
/Bg(v _pO) +€g79(8 _pO) 7g(8 _pO) +779
var var
+& 04(pT — PT) +ay(pr — Pr)

_ By140% — Bydg [15 (07 + 02) + afoF] —o.

\/(,6’9 + ngg) 02 +E202 + fgagaT\/vg (02 +02) + aZoF

Then we summarize the above results in the following
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Proposition S8 If the government releases its trading position {g}, a linear equilibrium is
defined by seven unknowns (Bg,fg,vg,ozg,ng,ég,)\g) € R, which are characterized by
seven equations (MO07)-(M09) and (M11)-(M14), together with two SOCs, Ay > 0 and

Equation (M06). The system of equations can be solved explicity as follows:

(1 —¢dg)0 26
59 = 759:— ,79227,0@: ,
(146)¢6g+2-6 o (A4+6)¢5g+2-5 o B0 + 28, P06y + 2
$dg+2 v pog+2 O g
2Py — po) Ay = 0} s 6502 + 1/96%6%01 + 166%6020%
To T SRR T 20 e 167 (502 + 2072.) ’

o
02+402"

2
where § = v

The measure of price stability is then

1
El(p = pr)’ly = 5 (1+047,) 0 + (1= dga9) o7 + (po — pr)*.

The measure of price discovery/efficiency is

(1 — (5gfyg) 012}.

N |

var (v|p), =
The expected profit of the insider and expected cost of the government are, respectively,

E(m), =

g =75 (1=0q7) 8,03, E (), =0.

N =

The correlation coefficient between the trading position of the insider and the government
18

corr (z,g), = 0.

S3.2 Comparisons among the baseline model, disclosing trading plan and re-

leasing both signals

In this subsection, we make two comparisions. First, we make the distinctions between disclosing
the trading plan and releasing both signals. Second, we compare the three cases: the baseline
case without communication, releasing both signals, and disclosing the trading plans.

First, since both disclosure scenarios have explicit solutions, as shown in Proposition 3
and Proposition S8, we directly compare their mathematical expressions. Thus, we have the

following
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Corollary S1 Compared to the situation of releasing two signals, the government’s disclosing
the trading plan stabilizes the financial market more effectively, but obtains more ineffi-
cient asset prices and less market liquidity. Namely, E[(p — pr)*ly < E[(p — p1)?lpr.ss

1/var (v|p), < 1/var (v|p),, s and 1/Ag <1/Apps.

Proof From Proposition 3 and Proposition S8, we know that

1 1
El(p—pr)ly = El(p = p1)lors = 5740970 — agdgot — 500,
1 1
= 35 13 qu(sg + 2) o +2¢5902T} <0,
g
V3I—70400  V1—b0, 1+ 269,
Ag — App,s = 59, B >0, (due to § — 7,04 = 240, d>0)

N

var (v|p)g — var (v|p)pT7S =

1_s (1-6)%02+20%2) ,
IRy (14 0%) 02 + 6202 7o

(5 — 7959) (1+9) 4
(1+6%) 02 +6%2""
(1+0)0s 1+ 2¢d,
0> 0.0
(14 0%) 02+ 6%02 2+ ¢d,

N = N -

We discuss the intuitions of Proposition S8 and Corollary S1. Releasing both signals im-
plies that the government abandons all its information advantages. However, in the situation
of disclosing the trading plan, other market participants cannot know the composition of the
government’s trading position and the realization of each signal, the government has relative
information advantages to the case of releasing both signals. Hence, the government’s disclos-
ing the trading plan stabilizes the financial market more effectively than releasing both signals,
namely, E[(p — pr)?y < E[(p — pr)*py.s- Compared to the policy of disclosing the trading
position, price is more efficient in the situation of releasing both signals, since releasing the
fundamental signal has dominating positive effects on price efficiency. Government intervention
with communication affects market liquidity through an information channel and a noise chan-
nel. Relative to the policy of releasing both signals, the policy of disclosing the trading plan
has larger negative noise effect on market liquidity. Thus we have 1/A\; < 1/A,, .

Second, we compare the market performance of government intervention among three cases:
the baseline model without communication, disclosing the trading plan and releasing both

signals. Since the baseline model has so explicit solutions, we simulate these three cases and
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plot Figure 10 (¢ = 1) and Figure 11 (¢ = 3), respectively.

Compared to the baseline setting without information disclosure, as shown in Figure 10 and
Figure 11, both disclosure policies negatively affect financial stability. Intuitively, communica-
tion, whether disclosing the trading plan or releasing two signals, deteriorates the information
advantages of the government and does harm to the stabilizing effect of government intervention
on price stability.

Relative to the baseline setting without information disclosure, both disclosure policies im-
prove price efficiency. With enlarged information set (i.e., {y, g} or {y, pr, s}), the market maker
more easily uncovers the economic fundamentals and the price becomes more efficient.

As shown in Section 3.3, the effects on market liquidity of releasing both signals rely on the
relative weight placed by the government on its policy motives: if the government places an
equal weight on both goals, the positive effects on market liquidity of releasing the fundamental
signal dominate and the financial market is deeper; if the government places more weight on
its policy goals, the negative effects on market liquidity of releasing the price target dominate,
and market liquidity is less than that of the benchmark setting. However, relative to the
baseling setting, disclosing the trading plan decreases market liquitity. Intuitively, government
intervention affects market liquidity through two channels (noise and information), and in this
case the negative noise effect dominates the positive information effect.

[Insert Figure 10 and Figure 11 here.]

S4 Sketch of numerical solutions

Now we provide a sketch of the numerical analysis in this paper. There are eight exogenous

2.

+; variance in

variables in the model: the variance in the liquidation value of the risky asset, o
noisy trading, o2; variance of the information noise of the government, o2; variance of the price
target, U%; mean of the fundamental value, pg; mean of the price target, pp; policy weight of
the government, ¢; and correlation coefficient between the price target and liquidation value
of the fundamental, p. For analytical convenience, we make several specifications about these
parameters. First, we define § = 02 /02 as the amount of noisy trading per unit of private
information and change its values continuously in [1,2]. Second, we set 02 = 02 = U?F =1,

which are the same as those used in Pasquariello et al. (2020). Third, po and pr enter only

the measure for price volatility E[(p — pr)?] as their squared difference (pg — pr)?. We set
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(po — pr)? = 1. Fourth, we choose three possible values for ¢ : {0,1,3}. When ¢ = 0, the

government is another insider. When ¢ = 1, the government places equal weight on its policy

goal and on profit maximization. When ¢ = 3, the government cares more about the policy

goal than about profit maximization. Fifth, we choose three possible values for p : {0,0.1,0.5}.

When p = 0, the two signals of the government are independent. When p = 0.1, the two signals

have a low positive correlation. When p = 0.5, the two signals have a high positive correlation.
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Figure 1: Figure 1: The baseline model without information disclosure. In each panel, the
dotted black line represents the standard Kyle setting without government intervention, the
dotted green line represents the case with ¢ = 0, the dashed red line represents the case with
¢ = 1, and the solid blue line represents the case with ¢ = 3. The parameter values used in this
model are: 02 = 02 =02 =1, and (po — pr)* = 1.
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Figure 2: Figure 2: Comparisons among four cases with full disclosure (¢ = 1). In each panel,
the dotted green line represents the case with no disclosure, the dashed red line represents the
case with releasing s, the solid blue line represents the case with releasing pr, and the dotted
black line represents the case with releasing both signals. The parameter values used in this

model are: 0% = 02 = a% =1, and (po — pr)* = 1.
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Figure 3: Figure 3: Comparisons among four cases with full disclosure (¢ = 3). In each panel,
the dotted green line represents the case with no disclosure, the dashed red line represents the
case with releasing s, the solid blue line represents the case with releasing pr, and the dotted
black line represents the case with releasing both signals. The parameter values used in this

model are: 0% = 02 = a% =1, and (po — pr)* = 1.
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Figure 4: Figure 4: Comparisons among four cases with partial disclosure (¢ = 1). In each
panel, the dotted green line represents the case with no disclosure, the dashed red line represents
the case with releasing s, the solid blue line represents the case with releasing pr, and the dotted
black line represents the case with releasing both signals. The parameter values used in this

model are: 02 = 02 = 0% = a?l = 022 =1, and (po — pr)* = 1.
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Figure 5: Figure 5: Comparisons among four cases with partial disclosure (¢ = 3). In each
panel, the dotted green line represents the case with no disclosure, the dashed red line represents
the case with releasing s, the solid blue line represents the case with releasing pr, and the dotted
black line represents the case with releasing both signals. The parameter values used in this
model are: 02 = 02 = 0% =02 =02 =1, and (po — pr)? = 1.
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Figure 6: Figure 6: Comparisons among four cases with correlated signals (¢ = 1, p = 0.1).

In each panel, the dotted green line represents the case with no disclosure, the dashed red line

represents the case with releasing s, the solid blue line represents the case with releasing pr,

and the dotted black line represents the case with releasing both signals. The parameter values
2 2

used in this model are: 02 = 02 = 02 =1, and (py — pr)? = 1.
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Figure 7: Figure 7: Comparisons among four cases with correlated signals (¢ = 3, p = 0.1).
In each panel, the dotted green line represents the case with no disclosure, the dashed red line
represents the case with releasing s, the solid blue line represents the case with releasing pr,
and the dotted black line represents the case with releasing both signals. The parameter values

used in this model are: 02 = 02 = 02 =1, and (py — pr)? = 1.
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Figure 8: Figure 8: Comparisons among four cases with correlated signals (¢ = 1, p = 0.5).

In each panel, the dotted green line represents the case with no disclosure, the dashed red line

represents the case with releasing s, the solid blue line represents the case with releasing pr,

and the dotted black line represents the case with releasing both signals. The parameter values
2 2

used in this model are: 02 = 02 = 02 =1, and (py — pr)? = 1.
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Figure 9: Figure 9: Comparisons among four cases with correlated signals (¢ = 3, p = 0.5).
In each panel, the dotted green line represents the case with no disclosure, the dashed red line
represents the case with releasing s, the solid blue line represents the case with releasing pr,
and the dotted black line represents the case with releasing both signals. The parameter values

used in this model are: 02 = 02 = 02 =1, and (py — pr)? = 1.
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Figure 10: Figure 10: Comparisons between releasing two signals {pr, s} and releasing trading
position {g} (¢ = 1, p = 0). In each panel, the dotted and dashed green line represents the
case with no disclosure, the dashed blue line represents the case with releasing {pr, s}, and the
solid red line represents the case with releasing {g}. The parameter values used in this model

are: 02 =02 =0% =1, and (po — pr)* = 1.
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Figure 11: Figure 11: Comparisons between releasing two signals {pr, s} and releasing trading
position {g} (¢ = 3, p = 0). In each panel, the dotted and dashed green line represents the
case with no disclosure, the dashed blue line represents the case with releasing {pr, s}, and the

solid red line represents the case with releasing {g}. The parameter values used in this model
are: 02 =02 =02 =1, and (po — pr)* = 1.
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