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Abstract

We develop a model of government intervention with information disclosure in which the
government with two private signals trades against other market participants to stabilize
the financial markets. The government trades optimally based more on the price target than
the noisy signal about the fundamentals. Information disclosure harms financial stability
by deteriorating the information advantages of the government. Releasing the price target
diminishes noises in financial markets and decreases market liquidity, while releasing the
fundamental signal reduces private information in financial markets and improves market
liquidity; and the tradeoffs of releasing both signals depend on its policy weights. Releasing
the fundamental signal raises price efficiency effectively, while releasing the price target has
subtle effects on price efficiency. Under different scenarios of information disclosure, there
exist tradeoffs between financial stability and price efficiency.
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1 Introduction

Government intervention through direct trading is becoming a common way to stabilize the
financial markets, especially during a financial crisis or a stock-market meltdown. For example,
in August 1998, at the peak of Asian economic crisis, the Hong Kong government spent HK$118
billion and purchased shares of 33 constituent stocks of Hang Seng index (HS) to stabilize the
stock market; during China’s stock market turmoil in 2015-2016, the Chinese government orga-
nized a “national team” of securities firms to intervene the stock market directly; to combat the
financial crisis of 2008-2009 and COVID-19 pandemic in 2020 and their aftermath, the Federal
Reserve of America (FR), European Central Bank (ECB), Bank of Japan (BOJ) and other
central banks purchased large quantities of government securities, mortgage-backed securies,
corporate bonds and equities; from 2002 through 2018, the Bank of Japan constantly purchased
Japanese stocks through the purchases of Exchange-Traded Funds (ETFSs) to stabilize the finan-
cial markets and stimulate the economy.! Even though the motives and consequences of these
trades continue to be intensely debated, how information disclosure affects the effectiveness of
government intervention has received much less attention.

In this article, we develop a market microstructure model of government intervention where
a large player, the government, has two types of information: the price target signal and a noisy
signal about the fundamentals. The government owning two private signals are identified as
the important features of direct government intervention in financial markets in the literature.?
Should the government reveal its own information publicly? This issue had 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 discusses this debate by addressing the following

! Cheng, Fung, and Chan (2000) and Su, Yip and Wong (2002) study the Hong Kong government intervention
during the 1998 Asian financial crisis. Huang, Miao and Wang (2019) and Allen et al. (2020) examine the
Chinese government intervention in the 2015-2016 stock market turmoil. Yang and Zhu (2021) and Caballero
and Simsek (2021) review briefly 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 exhange-traded funds (ETF) conducted by the
Bank of Japan.

?The literature identifies several recurring features of direct government intervention in financial markets (e.g.,
Edison, 1993; Vitale, 1999; Sarno and Taylor, 2001; Neely, 2005; Engel, 2014; Pasquariello (2017); Pasquariello,
Roush and Vega, 2020): (1) governments tend to pursue nonpublic price targets in those markets; (2) governments
often intervene in secret in the 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 attibuted to that information advantage; (5) those price targets may be
related to governments’ fundamental information; (6) governments are sensitive to the potential costs of their
interventions.



question: Is disclosure of information to the market desirable when the government is trying
to stabilize the financial markets? For this purpose, we formulate four scenarios of information
disclosure and examine how each of them affects the effectiveness of government intervention,
especially for financial stability and market quality.

In the baseline model without information disclosure, we introduce a stylized government
with private information into the standard Kyle (1985) setting. The insider trades on his precise
information about the fundamental to maximize his profits. The government cares about both
financial stability and cost of intervention and trades against the insider based on its private
signals. The noise traders have no private information and provide exogenous randomness to the
financial markets. The market maker clears the market and prices the risky asset using the weak
rule of market efficiency. In equilibrium, we find that: (i) The government trades based more
on the price target signal than on the fundamental signal and the trading intensity in the price
target (the fundamental signal) increases (decreases) in its policy weight. The insider always
buys on his precise information about the fundamental and earns profits in financial markets.
(ii) The government’s direct trading injects new noises in financial markets and improves market
liquidity unambiguously. (iii) Whenever the government cares about its policy goals, government
intervention stabilizes the financial markets effectively. (iv) Government’s direct trading affects
price efficiency positively through its fundamental signal and negatively through the price target
signal, and the net effects hinge on two important parameters: p and ¢. Furthermore, if the
government’s two signals are weakly correlated, then there exist potential tradeoffs between
financial stability and price efficiency.

In the extended models, we formulate three scenarios of information disclosure: releasing the
price target, releasing the fundamental signal and releasing both signals, and explore how in-
formation disclosure affects the effectiveness of government intervention. By comparing market
performances of government intervention under these different scenarios about information dis-
closure, we find that different policies on information disclosure have diverse effects on financial
stability and market quality. First of all, information disclosure deteriorates the government’s
information advantage and harms financial stability unambiguously. For financial stability, re-
leasing both signals is the worst one while no information release is the best one. Releasing
the price target is worse than releasing the fundamental signal for most cases, since the price
target is more related to price stability. Secondly, releasing the price target diminishes the

noises in financial markets and hence decreases market liquidity, while releasing the nosiy sig-



nal about the fundamentals reduces private information in financial markets and hence raises
market liquidity. Releasing the fundamental signal is the best policy for market liquidity and
releasing the price target is the worst one. The comparisons between releasing both signals and
no disclosure hinge on the policy weight of the government: if the government puts an equal
weight on its policy goal and the cost of intervention, then the positive effect of releasing the
fundamental signal dominates and releasing both signals is the better policy; conversely, if the
government cares more about its policy goal, then the negative effect of releasing the price target
dominates and no information disclosure is better. Thirdly, releasing the fundamental signal
raises price efficiency effectively, while releasing the price target has complex and ambiguous
effects on price efficiency and its net effects may be small. Once the fundamental information
is released, the marginal effect of releasing the price target is trivial. Finally, under different
scenarios of government intervention with information disclosure, there exist potential tradeoffs
between financial stability and price efficiency.

Our paper contributes to the literature on the financial market implications of government
intervention. Three theoretical papers are closest to ours. Pasquariello, Roush, and Vega (2020)
find that government intervention improves market liquidity of the financial markets in a static
Kyle setting. Brunnermeier et al. (2022) develop a noisy rational expectations model and show
that by leaning against noise traders, government intervention improves financial stability but
does harm to price efficiency. Huang et al. (2022) construct a two-period Kyle model with
an informed government and show that the government trades against the insider trading and
improves financial stability and price efficiency simultanuously. The common feature of these
three papers is that the government intervenes the financial markets through direct trading.
However, they do not discuss how information disclosure affects the effectiveness of government
intervention. In our model, we formulate three different scenarios of information disclosure and
investigate how the disclosure of information affects financial stability and market quality in
the financial markets.

Some theorists examine the real effects of government intervention through other policy
tools. For examples, Subrahmanyam (1994) and Chen, Petukhov, and Wang (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 prices; Cong, Grenadier, and Hu (2020) explore information exter-

nalities of government intervention through direct liquidity injections in money market issues;



Yang and Zhu (2021) illustrate that predictable central bank interventions by adjusting the
interest rates or purchasing assets interact with strategic trading and produce a V-shaped price
pattern around central bank interventions.

Some empirical papers examine the effects of government intervention on the financial mar-
kets. Cheng, Fung, and Chan (2000) and Su, Yip and Wong (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) show that direct government interven-
tion in a market may induce violations of the law of one price in other arbitrage-related markets.
Shirai (2018b), Barbon and Gianinazzi (2019), and Katagiri, Shino, and Takahashi (2022) study
the effects on domestic equity prices of the ETF purchase programme undertaken by the Bank
of Japan. Charoenwong et al. (2021) find that the ETF purchases conducted by the Bank of
Japan from January 2011 through March 2018 boosted share valuations of the affected firms,
encouraged those firms to issue equity, but did not increase their capital investment. 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.

Our paper also contributes to the literature on multiple dimensions of information disclo-
sure®. Two recent papers, by Bond and Goldstein (2015) and Goldstein and Yang (2019), point
out that in the presence of multiple dimensions of information, the real-efficiency implications
of disclolsure might be different depending on what dimension of information is disclosed. Bond
and Goldstein (2015) establish that if the government discloses information about a variable
about which speculators have some additional information, then the government learns less from
prices and harms itself because the disclosed information reduces the incentives of speculators
to trade on their information; if instead the government discloses information about a variable
about which speculators know less than the government, then the government learns more from
prices and helps itself because the disclosed information reduces the risk that speculators face
and trade more. Goldstein and Yang (2019) show that if disclosure concerns a variable that
the real decision maker cares to learn about, disclosure negatively affects price informativeness;

if disclosure concerns a variable that real decision maker already knows much about, disclo-

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



sure always improves price informativeness and real efficiency. These two papers examine how
disclosing different types of information affects price informativeness. Our paper complements
this literature by investigating how releasing different information affects financial stability and
market quality of the 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 market performances of government intervention under different

scenarios of information disclosure and develops main results. Section 5 concludes.

2 The 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 the financial markets.

2.1 The 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 ;.

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
profit, noise traders provide randomness to hide the insider’s private information, and the market
maker sets the price. The new player is the government, and its behavior serves regulation
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) stands for the relative weight placed by the government on its
policy motives. The first term (Ap)? captures the government’s policy motive, "price stability".

Formally, (Ap)? = (p — pr)?, 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 Stein (1989), Bhattacharya and Weller (1997), Vitale (1999), Pasquariello (2017), and
Pasquariello, Roush and Vega (2020). If ¢ = 0, 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 ¢ is, the more important is the government’s policy goal (financial
stability).

Similar to Kyle (1985), the insider learns the liquidity value v at the beginning of trading and
places market order x. Noise traders do not receive any information, and their net demand u is
normally distributed with mean zero and variance o2. The government has two private signals:
a price target, pr ~ N (ﬁT, U%) and a noisy signal about the fundamental s = v + ¢, where ¢ ~
N(0,02). In January 2013, the Bank of Japan (BOJ) put forward its 2% price stability target
and then adopted Quantitiative and Qualitative Monetary Easing (QQE) including purchases
of Japannes stocks as the main part to achieve the target. Besides, 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 liquidity supports through multiple ways. The two facts motivate us to introduce
the price target signal in the model. On the other hand, the government usually has the first-
hand 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 would use real-time economic data to assess economic fundamentals.
Hence endowing the government with a fundamental signal is also suitable. We assume that
the liquidation value v and the price target pp follow a bivariate normal distribution, namely,
(v,pr) ~ N(po,pr, 02, 0%, p), and that both u and ¢ are independent of other random variables.

Thus the government’s two private signals also follow a bivariate normal random distribution,

namely, (s, pr) ~ N(po,pr, o2 + 02, 0%, p).

The market maker determines the price p at which she trades the quantity to clear the
market. The market maker observes the aggregate order flow y = x 4+ 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 as follows:

p = E(v]y). (2)

2.2 Equilibrium

We characterize the equilibrium of the model economy in this subsection. We firstly define the
equilibrium. A perfect Bayesian equilibrium is a collection of functions {z(v), g(s,pr),p(y)},

that satisfies: (1) Optimization:

a* € arg r?a}xE [(v = p)zlv], (3)
g* € ag min B [o(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 the pricing
function are all linear. Formally, a linear equilibrium is defined as a perfect Bayesian equilibrium

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

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

Equations (5) and (6) indicate that the insider and the government trade based on their private
information, respectively.* The pricing equation (7) states that the price is equal to the expected
value of v before trading, adjusted by the information carried by the arriving aggregated order
flow. We solve a linear equilibrium of the model in Appendix A and summarize the solution in

the following

Proposition 1 A linear pure strategy equilibrium is defined by five unknowns 3, v, o, n and
A, which are characterized by five equations (26), (29)-(32), together with one SOC (25).

The equation system can be changed as a polynomial of A. To be specific, A solves the

*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.



following polynomial:
ag\® + as\® + as )t + as\® + ag\? + a1\ + ag = 0, (8)

where the coefficients ais are listed in (36)-(42). All the other variables can be solved as
expressions of A as follows:
20N+ 2 — [+ (1 — 8)p?] — 2pAL2L

APNE 4N — [6 + (1 — 8)p2] (N + 26)2)’
1— 20\ 4 (A + 2pA2) 22 2

_ oy 1+oA
DT AN 5+ (-0 (A + 2008
1= 20X + (A 4 20)%) 22 s 00, ¢
C 7w ran— [0+ (1—08)p2 (N + 2¢>)\2)<1 —9) or 17 AN’
n = 2¢(pr — po),
where § = CEZS(JSS\;LPT T)) = (1_1;2';)2%1303. Then the expected price volatility is

E[(p—pr)?’] = MB+7)0s + (1 =2 )07 + Aa — 2(8 + v)|powor + (po — br)*.

The measure for price discovery/efficiency is

var(vlp) = var(vly) = [1 = A(8+ 7))o — Aapo,or.

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

E(r) = [1-XB+7)Bo; — Aapposor,

E(c) = MB+7) =102 + M2 + Mok + (A\G 4 2\y — Dapo,or.

2.3 Numerical results

In this subsection we simulate the equilibrium of the benchmark model and examine how gov-
ernment intervention without informationn disclosure affects the financial markets. Figures 1,
2 and 3 display the numerical results.

Trading behavior. The trading intensity of the insider (/) increases in the amount of noisy
trading per unit of private information (6), for any given values of p and ¢. Since the insider’s

objective is profit-maximization, the larger trading intensities lead to higher levels of expected



profits. Thus the expected profits of the insider also increase in the amount of noisy trading per
unit of private information. Since the insider has precise information about the fundamentals
and cares only about profits, he always buys and earns profits in financial markets. If the
government cares more about its policy goals (i.e., ¢ is larger), the insider will trade more
intensively on his precise information and hence earn more profits.

The trading position of the government depends on its two private signals. As long as the
government cares about its policy goals (i.e., ¢ > 0), it will trade more on the price target
signal than on the fundamental signal (i.e., & > «). Furthermore, if the government cares more
about the policy goal (i.e., ¢ is larger), then its trading intensity in the price target («) will
be larger while the trading intensity in the fundamental signal () will be smaller. Thus price
volatility will be smaller while the government’s expected costs will be larger. The intuition is
that: when making intervention decisions, the government relates financial stability more with
the price target signal and cost minimization more with the fundamental signal.

Market liquidity. Market liquidity is measured by the inverse of Kyle’s lambda (1/X), and
a lower A means that market is deeper and more liquid. Relative to the standard Kyle setting,
government intervention increases market liquidity definitely, for any given values of p, ¢ and
0. Furthermore, market liquidity increases in the policy weight of the government. Intuitively,
government trading injects new noises (through a% and ¢2) in financial markets and these
noises play the similar roles to the noisy trading in financial markets. Thus government trading
improves market liquidity unambiguously. If the government cares more about its policy goal, it
will trade more aggressively on the price target and hence make the financial markets deeper.’
The theoretical results on improved market liquidity induced by government intervention match
the empirical findings of Huang, Miao and Wang (2019) and Pasquariello, Roush and Vega
(2020) very well.

Price stability. If the government cares about its policy goals (¢ > 0), government interven-
tion improves price stability substantially. Furthermore, price stability increases in the policy
weight of the government. That is, if the government attaches more importance to its policy
goals, it will achieve it more effectively by trading on its own private information. However, if
the government has no policy concerns (¢ = 0) and its two signals have very weak correlations
(p = 0,0.1), then price will be more volatile than the standard Kyle setting. In this case, the

government trades like another informed trader and makes money in financial markets. With

Numerically, keeping other exogenous parameters fixed, increasing o7 raises 1/\.
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less precise information than the insider, the government trades less aggressively on the noisy
signal about the fundamental and makes less money than the insider. Besides, if the government
has no policy concerns while its two signals have strong correlations (p = 0.5), then government
intervention also stabilizes the financial markets effectively.

Price efficiency. Price aggregates all information and noises in financial markets. Gov-
ernment’s direct trading affects price efficiency positively through its noisy signal about the
fundamentals and negatively through the price target signal. Its final effects hinge on two
important parameters: p and ¢. Suppose that the government’s two signals are uncorrelated
(p = 0). Then, if the government cares more about its policy goals (¢ = 3), then the negative
effect through the price target dominates and government intervention impairs price efficiency;
however, if the government puts an equal weight on both goals or does not care about its policy
goal (¢ = 0 or 1), then the positive effect through its fundamental signal dominates and govern-
ment intervention improves price efficiency. When the government’s two signals are correlated
(p = 0.1,0.5), the positive effect through the price target always dominates and government
intervention improves price efficiency definitely.

On the other hand, the correlation between two signals of the government determines how
price efficiency changes in the policy weight of the government. If the two signals of the gov-
ernment have weak correlations (p = 0,0.1), then price efficiency decreases in the policy weight
of the government; conversely, if the two signals have strong correlations (p = 0.5), then price
efficiency increases in the policy weight of the government.

Besides, there exist potential tradeoffs between financial stability and price efficiency. If
the government’s two signals are highly correlated (p = 0.5), both price stability and price
efficiency increase in the policy weight of the government. In other words, if two signals of
the government correlate highly, government intervention improves both price stability and
price efficiency simultaneously, similar to the results of Huang et al. (2022). However, if the
two signals are weakly correlated (p = 0 or 0.1), price stability increases while price efficiency
decreases in the policy weight of the government, which displays that there are tradeoffs between
price stability and price efficiency. Brunnermeier, Sockin and Xiong (2022) derive the tradeoffs
between financial stability and price efficiency in a different theoretical framework.

[Insert Figure 1, 2, and 3 here.]
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3 Government intervention with information disclosure

Now we begin to examine whether information disclosure is helpful for government intervention
or not. Since the government has two private signals, we investigate three special cases: releasing
the price target {pr}, releasing the noisy signal about the fundamentals {s} and releasing both
signals {pr, s}, respectively. Information disclosure changes the information structure of the
financial markets and hence affects the performance of government intervention. In this section
we formulate three different disclosure scenarios, present their equilibrium results and bring
forward basic features of each scenario. We simulate these three cases and compare their
different performances in the next section. We summarize the information structures of three

scenarios in the following Table 1:

Insider’s information MM’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 {pr}

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

r?ng{(v — p)zlv, pr]. (9)

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 transformed into

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

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

12



market maker as follows

x = PBr(v—rpo)+E&r(pr —pr), (11)
g = 7r(s—po)+ar(pr —pr) +nr, (12)
Ty _ .
p = po+ Z—T(pT —pr) + Arly — E(ylpr)], withy =2+ g+ u, (13)
where
Ty _
Blylpr) = (37 + )" + &r + anl(pr —pr) + 0.

We solve the model in Appendix B and summarize the equilibrium in the following

Proposition 2 If the government releases the price target signal {pr}, then a linear equilibrium
is defined by sixz unknowns (Br, &, yp,ar,np, Ar) € RS, which are characterized by siz
equations (44)-(49), together with the SOC, Ay > 0. The equation system can be solved

as the following fourth-order polynomial of Ar:

(4 — 20)202 €5 + 49(2 — 0)(4 — 0) o2 N3+
[(4 = 0)%073 + 4¢%6%02 — 467 (1 — 6)(1 - p*)oy AT — =0.
[4¢0%02 + (8 4 202 — 66)p(1 — p?)o2| A + 6202 4+ 2(6 — 2)(1 — p?)o?

v

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

2Ar +2 — 0
Br 2 RYE
49N + 4 T — (A1 + 29A7)6
(o Ay — 246 oy
T 4oAE +4hr — (Ar +2002)6 o7
(1 —2¢A7)0
Yr = D) 2N
49N + 4 T — (A1 + 29A7)6
L UF200)(200 —24) (242001~ 200)(1= ) po
T APNE + Ay — (Ar + 2002)5 or ’
nr = 2¢(ﬁT - p0)7
where § = €wslpr) __(-p*)oy 1y, expected price volatility is then

var(slpr) — (1-p*)oi+oZ”

El(p —pr)?*] = Ar(Br + vp)(1 — p*)os + p*o2 + 07 — 2po,or + (po — Pr)>.
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The measure for price discovery/efficiency is

var(vlp) = [1 = Az (B +77))(1 = p*)oy.

The expected profits of the insider and the expected costs of the government are,

E(r) = [1=Ap(Br +v7p)]Br(1 - p*)o,

E(c) = Mr(Br+7r) — Uyr(l = p*)os + Arygo?.

Compared to the benchmark model, the government now releases the price target signal
before trading. In order to achieve its policy goal, the government will trade more intensively
on the price target. Knowing the government’s policy goal and the price target, the insider
will trade less intensively on his precise information on the fundamental in general and trade
against the price target. However, if the two signals are uncorrelated (p = 0), the insider will
ignore the released price target.

The effects on market liquidity of releasing the price target relate to the correlations between
these two signals. If these two signals have zero correlations, releasing the price target shuts
down the noise-addition channel of the price target in the baseline model and thus reduces
market liquidity. However, if these two signals are correlated, there are two opposite effects:
releasing the price target gets rid of the stochastic noise driven by the price target and reduces
market liquidity; meanwhile, releasing the price target reduces private information of the finan-
cial market and creates a channel to increase market liquidity. Thus the net effects of releasing
the price target on market liquidity hinge on the tradeoffs between these two opposite effects.

Releasing the price target signal has ambiguous effects on price efficiency, relative to the
benchmark model. On one hand, knowing the price target, the market maker learns more infor-
mation of the fundamentals from seeing the total trading volumes and this may improve price
efficiency. On the other hand, releasing the price target signal changes the trading behaviors of
the insider and the government greatly and may do good (or harm) to price efficiency. Therefore,
the total effects of releasing the price target on price efficiency are ambiguous. Furthermore,
the correlations between these two signals may also play important roles. In particular, if the
correlations between the fundamentals and the price target are strong, releasing the price target

will reveal more information about the fundamentals and improve price efficiency effectively;

14



conversely, if the correlations are weak, releasing the price target will have little net effects on

price discovery.

3.2 Releasing the noisy signal about the fundamental

Now suppose that the government releases its noisy signal about the fundamental before trading.

With the enlarged information set {v, s}, the insider’s maximization problem is changed as
max E[(v — p)zx|v, . (14)
{=}

Meanwhile, 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)

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

r = 65(1}_1)0) +£S(S_p0)7 (16)
g = '75(3 - pO) + as(pT _ﬁT) + Ns» (17)
p = po+01(s—po)+ As[ly — E(yls)], withy =2+ g+u, (18)

where

E(yls) = BsE(v—pols) + (s +75)(s — po) + asE(pr — prls) + 1

= (Bs01+ &+ 75+ as02)(s — po) + 1.

We solve the model in Appendix C and summarize the equilibrium results in the following

Proposition 3 If the government releases the noisy signal about the fundamental {s}, a linear
equilibrium is defined by siz unknowns (B4, &, Ve sy Mgy As) € RS, which are character-
ized by siz equations (51)-(56), together with one SOC, A\s > 0. The equation system

degenerates to the following fourth-order polynomial of As:

a4)\§ + as)\g + a2>\§ +a1As +ap =0,
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where the coefficients als are listed in Appendiz C. All the other variables can be solved

as expressions of As as follows:

5 = 2005(1 = L) +2 — (1= 0)p°

4ON2 +4Xg — (Mg + 200D (1 — 6)p?’
: 201 — (1 = 6)p* + 22%] + 2 . (1= 20X) (1 — 6) 22 + 4P,
: 40N+ 40 — (A +200)(1—8)p2  40N2 + 4, — (A + 2000)(1 - 8)p%
205 [1—(1—8)p24L2L ] 42 242 por
_ o —2¢As — AP2AD) (1 — 222) 42§
vy = (142¢X) 19+ = (A 20X (1-0)2 o [( ’ il T
’ 172001 70) 5 +402s APAZ + 4Xs — (As +20A2)(1 — 6)p*
AOATHAN— (A +2002) (1-0)p2 2
— — §) L%
- (1= 29A)(L = 0) 7% + 40,
APAZ + 4N — (As +20A2) (1 — 6)p*
ns = 2¢(pr — po),
Ccov\v,S 0'2 Ccov S 0 O cov(v,s — 20'2
where 1 = 'Um("(;)) = J%—:Ug’ 0 = vcff(q:es) = Z%U—HTE’ and § = vm("(;|j‘)z;1;) = (1(—1;)2’))022)—:03’

The expected price volatility is then

[0 + As(1 4 61) (85 — Bo01 — asb2)]o? + (1 — 2Xs015) 0%,
E[(p—pr)’) = | +[\sas(l+81) — 2061 — 2Xs(B, — Bo01 — s02)|poro

+[6% — X\s01(B401 + as62)]o? + (po — pr)?

The measure for price discovery/efficiency is

As(By — Bs01 — as02)[1 — 81 — Ag(By — B01 — avs02)]02 + [0 — As61(B,61

+a5(52)}ag + As[l — 01 — 2X5(B5 — Bs01 — asd2)]aspoy,or — A?agpQJ%
var(v|p) = oy
[0 + As(1 4 61)(Bs — Bs01 — asb2)]02 + [67 — As01(B,01 + as02)]0?

+As(1 4 01)aspoyor

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

[1 — 01— AS(BS - 6551 - aSé?)](Bs + 55)012)—1_
[As(ﬁsél + 04552) - 51]5802 - )‘sas(ﬁs + fs)po’vaT

[)‘S(Bs — Bs01 — as52) +01 — 1](’780’% + Ozs,oavaT)—i—
E(c) =

[61 — As(Bs61 + s62)]7,02 + Asasy pouor + )\Saga%

Compared to the baseline model, the government now releases releases its noisy signal about
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the fundamentals. Knowing that its released fundamental signal is noisy and the insider’s
fundamental signal is precise, the government will trade against its fundamental signal and trade
more intensively on the price target signal. Observing that the government’s signal about the
fundamental is noisy, the insider will trade more intensively on his own precise information and
trade against the government’s fundamental signal. That said, since the released fundamental
signal (s) weakens his information advantage, the insider earns less profits than the standard
Kyle setting.

The effects on market liquidity of releasing the fundamental signal also relate to the correla-
tions between these two signals. If these two signals have zero correlations, releasing the noisy
signal about the fundamental reduces private information in the financial markets and hence
improves market liquidity unambiguously. Given the amount of noisy trading, less private in-
formation implies less adverse selection and hence leads to deeper financial markets. However,
if these two signals are correlated, there are two opposite effects: releasing the fundamental
signal reduces private information and improves market liquidity; meanwhile, releasing the fun-
damental signal decreases some noises driven by the price target and reduces market liquidity.
The net effects hinge on the tradeoffs between these two opposite effects.

Releasing the fundamental signal makes the insider trade more intensively on his precise
information and the market market learn more information about the fundamental by observing

the total trading position. Therefore, price will reveal more information about the fundamentals.

3.3 Releasing two private signals {pr, s}

Suppose that the government releases its price target and its noisy signal about the fundamental
before trading. With the enlarged information set {v, pr, s}, the insider’s maximization problem
is changed as

max E[(v — p)z|v, pr, s]. (19)

{=}
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,s). (20)
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Conjecture the decision rules and the pricing rule of the economy:

& = Bar(v—po) +E(s — po) + X0 (or — Br), (21)
g = Ysr(s—po)+asr(pr —pr) + 1.1, (22)

Oy _ .
p = po+(1—5)%(pT—pT)+5(s—po)+>\s,T[y—E(y\s,pT)], with y =z 4 g + u(23)
where

E(yls,pr) = ByrE(v—pols,pr) + (€83 +vor)(s — po) + (€8} + asr)(pr — Br) + 14
Bsx |[(1—0)22(pr — pr) +0(s — po)]

or
(€ yar) (s = po) + (€% + asr)or — br) + 0o

o covvslpr) (1) o2

var(slpr) (L= )02+ o2

In Appendix D, we derive the equilibrium of the model and summarize it in the following

Proposition 4 If the government releases two private signals {pr,s}, a linear equilibrium is
defined by seven unknowns (ﬂs,Taggl%7522%>75,T7as,T>775,T>)\s,T) € R, which are charac-
terized by seven equations (58)-(64), together with one SOC, \s1r > 0. The equation

system can be solved as follows:

Ou
ﬁs,T = )
V(1= 0?) (1 - 6)202 + %2
5(1% _ 00y
’ V(L= 0?) (1= 8)202 4 6%
(2) (1 —=10)oy POy
gs,T = - p )
VL= 02) (1= 0)202 4 6%2 °T
Ys, T = —2¢9,
AsT = 2¢ |:1_(1_5)l;_0;):|7
Nsr = 26(pr — o),
V(L= 0?) (1 - 6)202 + %2
Aor = ; .
Ou
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The expected price volatility is then

1
El(p—pr)?] = 5(1*5)(1+P2)+5 o + 0% — 2po,or + (po — pr)?.

The measure for price discovery/efficiency is

(=1 -8R +28%02
oL
2(1—p2) %02 4+2(1 + p2) 02 +25%2 "

var(vlp) =

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

ouy/(1= p?) (1 = §)20% + %2
oy - 2V ; ,

E(c)=0.

Relative to the benchmark model without information release, the government now releases
both signals. Since releasing either signal increases the government’s trading intensity in the
price target, the government will trade more intensively on the price target than either case.
However, the government trades against its fundamental signal because it knows that its fun-
damental signal is noisy while the insider’s fundamental signal is precise. As shown in above
two subsections, releasing the price target decreases the insider’s trading intensity on his precise
fundamental information while releasing the noisy signal about the fundamental increases his
trading intensity on his fundamental information. The net effects of releasing both signals on
the insider’s trading intensity in his fundamental information depend on the tradeoffs of the
two opposite effects, which may relate to other parameter values. Meanwhile, the insider trades
against both released signals, because he has precise information about the fundamentals and
know the government’s problem very well.

Releasing the price target gets rid of some noises in financial markets and decreases market
liquidity, while releasing the fundamental signal reduces price information in financial markets
and improves market liquidity. The final effects on market liquidity of releasing both signals
may relate to the policy weight of the government, rather than the correlations between the two
signals. Releasing the noisy signal about the fundamentals raises price efficiency largely while
releasing the price target signal has ambiguous and relatively small effects on price efficiency.

Their final effects on price efficiency may be positive.
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4 Comparisons: release or not and release which

In this section, we compare market performances of government intervention under four differ-
ent scenarios about information disclosure: the baseline 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 affects financial stability and market quality. We report
the numerical results of two important cases: ¢ = 1 (the government puts an equal weight on
its policy goal and profit maximization) in Figures 4, 5, and 6, and ¢ = 3 (the government cares
more about its policy goals) in Figures 7, 8, and 9 and also summarize them in Tables 2 and 3.

Table 2 (¢ = 1)

p=0 p=0.1 p=05
oy | 0= Y = {or} = {sopr}™ | 0= {s}" = {pr}" = {s.pr}" | 0= {s}" 2 {pr}" = {s,pr}"
X {st" = {s,pr}" = 0= {pr}" | {s}" = {s,pr}" = 0= {pr}" | {s}" = {s,pr} = 0= {pr}"
sy | {sorY ~ sy = 0= {pr}" | {s,pr} ~ {s} = 0= {pr}" | {s,pr}" ~ {s}" = {pr}" = 0

Table 3 (¢ = 3)

p=0 p=0.1 p=05
o | 0 st = Apr} = {spr} | 0= {s}" = {pr}" = {s,pr}" | 0= {s}" = {pr}" - {s,p1}
3 {s}" = 0= {s,pr}" = {pr}" | {s}" = 0= {s,pr}" = {pr}" | {s}" = 0> {s,pr}" >~ {pr}"
vt | tspr} ~ s = 0= {or} | {s, o7} ~ {s} = 0 {pr}" | {s.pr}" ~ {s}" = 0~ {pr}"

Market liquidity. We have shown in Section 3 that relative to the baseline model without
information disclosure, releasing the price target diminishes the noises in financial markets and
hence decreases market liquidity, while releasing the nosiy signal about the fundamentals reduces
private information in financial markets and hence raises market liquidity. Thus the ranks for
market liquidity among these four cases are as follow: {s}" = 0,{s,pr}" = {pr}", as shown in
Figures 4-9. The rank between () and {s, pr}" hinges on the policy weights of the government.
Specifically, if the government puts an equal wight on policy goals and profit maximization
(¢ = 1), the measure for market liquidity of releasing both signals is larger than that of the
benchmark model without information disclosure, which establishes that the positive effect on
market liquidity of releasing the fundamental signal dominates the negative effect of releasing
the price target. 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 hence the financial markets are deeper in the benchmark model
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without information disclosure. Except for some quantitative implications, the correlations
between these two signals play little roles in the ranks among the four cases.

Price stability. For any parameter values of 0, p, and ¢, price volatility for the case of
releasing two signals is larger than price volatility for either case of releasing one signal, while
price volatility of releasing either signal is larger than the one for the case without information
disclosure, as shown in Figures 4-9. That is to say, information disclosure does harm to financial
stability unambiguously: no information disclosure is better than releasing either one of two
signals, and releasing either signal is better than releasing both signals. The intuition is that:
in this model, when intervening the financial markets through direct trading, the government
plays games with the insider based on its own private information. Releasing one signal im-
plies reducing its information advantages, and releasing both signals turns out to abandon its
information advantages. Altogether, information disclosure reduces the government’s informa-
tion advantages, deteriorates its intervention ability through direct trading and hence harms
financial stability.

Besides, releasing the price target is worse than releasing the noisy signal about the funda-
mentals, for most cases displayed in Figures 4-9. In this model, the price target signal is more
related to financial stability and the fundamental signal is more related to profit maximization.
Hence, releasing the price target is more harmful for financial stability than releasing the fun-
damental signal. However, if the government puts an equal weight on its policy goals (¢ = 1)
and profit maximization and its two signals have strong correlations (p = 0.5), their rank may
hinge on the amount of noisy trading per unit of private information (0).

Price efficiency. Figures 4-9 display that the ranks for price efficiency among the four cases
are as follows: {s,pr}" ~ {s}" > 0,{pr}". As discussed in the above sections, releasing the
fundamental signal with high quality raises price efficiency effectively, while releasing the price
target has opposite effects on price efficiency and its net effects may be small. Then we conclude
that {s,pr}" ,{s}” > 0,{pr}". The equivalence between releasing both signals and releasing
the fundamental signal shows that once the fundamental information is released, the marginal
effect of releasing the price target is trivial.

Compared to the benchmark setting without information disclosure, releasing the price
target has opposite effects on price efficiency: the negative effect is by injecting more noises
and the positive effect is due to providing more information to the market maker. For most

cases, the negative effect dominates the positive effect, namely, () > {pr}". However, if the
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government puts an equal weight on policy goals and profit maximization (¢ = 1) and its two
signals are highly correlated (p = 0.5), then the positive effect dominates its negative effect,
leading to {pr}" > 0.

In a closely related model where the government only has the fundamental signal, Huang
et al. (2022) show that government intervention improves both financial stability and price
efficiency simultaneously. In our model, the government has two private signals and alternative
policies about information disclosure, there exist potential tradeoffs between financial stability
and price efficiency, as shown in Figures 4-9. Specifically, releasing both signals is the worst
one for price stability while it is also the best one for price efficiency; releasing nothing is the
best one for financial stability while it is not advantage for price efficiency; relative to releasing
the price target signal, releasing the noisy signal does good to both financial stability and price
efficiency. Under a noisy rational expectations equilibrium model of government intervention,
Brunnermeier et al. (2022) derive the similar tradeoffs between price efficiency and financial

stability.

5 Concluding remarks

We develop a theoretical model of government intervention with information disclosure in which
the government with two private signals trades against other market participants in financial
markets. The price target signal is more related to financial stability and the government with
policy concerns trades optimally based more on the price target signal than on the fundamental
signal. Information disclosure harms financial stability unambiguously by deteriorating the in-
formation advantage of the government. Releasing the price target diminishes noises in financial
markets and hence decreases market liquidity, while releasing the nosiy signal about the funda-
mentals reduces private information in financial markets and hence raises market liquidity, and
the tradeoffs between two opposite effects of releasing two signals depend on the policy weights
of the government. Releasing the fundamental signal raises price efficiency effectively, while
releasing the price target has subtle effects on price efficiency and its net effects may be small.
Once the fundamental information is released, the marginal effect of releasing the price target is
trivial. Under different scenarios of government intervention with information disclosure, there

exist potential tradeoffs between financial stability and price efficiency.
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6 Appendix

6.1 Appendix A

Proof of Proposition 1. Firstly, we solve the insider’s Problem. Let m = (v — p)z denote the
insider’s profit that is directly attributable to his trade. The insider has information {v} and
chooses x to solve (3). Using equations (6), (7) and the projection theorem, we can compute

E{(v—p)] = [(1 P Aap‘jf) (v — po) — Aal.

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

L= Xy = dapZt

x = ) “ (v — pp). (24)

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

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

_ 1= Ay —AapZt

p 2\

(26)

Secondly, we solve the government’s problem. Endowed with the 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] + Ag? — Ang
(27)

where

cov(v — po, s|pr)
var(s|pr)

= <1—6>%<pT—pT>+6<s—po>,

E(v—pols,pr) = E(v—polpr) + [s — E(s|pr)]
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El(v—po)’ls,pr] = [E(v—pols,pr)]* +var(v—pols,pr)
(1= 8)22(pr — pr) + (s~ po)]
+(1-8)(1— )2

cov(v, s|pr) (1 — p?)o?

0= = .
var(slpr) (1 —p?)o + 02

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

1 (1= A8 —20X2B)8(s — po) + (26A% + \)n + 26X (Pr — po) (28)
9= 2 oy
20X+ 24 (1= A8 —200*8)(1 — 8) 22 + 26| (pr — Pr)
Comparing the FOC (28) with the conjectured trading strategy (6), we have
ya 2
_ 1 )\52 20\ 65, (29)
200 + 2\
1— A8 —2¢\%8 poy ¢
= 1-6 30
= oy TV iy (30)
n = 2¢ (pr — po) - (31)

The SOC for the government 2¢A% 4+ 2\ > 0 holds accordingly, if the SOC for the insider (25)
holds.

Thirdly, 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), (7), and the projection theorem, we

have
_ (B +7)os + apoyor
(B4 7)202 + 7202 4+ a?0% 4 02 + 2(8 + v)apoyor

(32)

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

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

1— 20X + (A + 20A?) 22T &
- . PA+ (A +29 )o',u Tron -y (33)
APN2 + AN — [6 + (1 — 6)p2] (A + 20A2)

Putting equation (33) in (26) gives us

L 20A+2-[0+ (1 8)p%] — 29A2T
AP AN — [0+ (1= 8)p2] (N 4 290A2)
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Combining (33) and (34) leads to

Bt+y=

2+ 20X — 2008 — (1 — 0)p% + (Ad + 20720 — 20)7 — 20) 2L 0
AN 4 AN — [6 + (1 — 6)p2](\ + 207?)

(35)

Substituting (35) into (32) and rearranging give rise to the polynomial about A in Proposition

1, (8), with the following coefficients:

ae

as

aq

as

a2

ai

ao

[4 — 20 — 2(1 — 0)p?|?¢tc? (36)

u’

2(4 — 26 —2(1—0)p*)(8 — 36 — 3(1 — 8§)p?)p°0? (37)

$102[(8 — 40)(1 — 8)p? + 46 — 4 — 4(1 — 6)%p"] + $10%[4(5 — 3)(1 — 8)p? + (4 - 26)?]

o por,or[205 — 852 — 16 + (12 — 205 + 862)p%] + ¢26%02(4 — 8por /oy + 4p?02 /o2) ()
(8~ 35— 3(1 — 0)p*) +2(4 ~ 26— 2(1 — 8)p)(4 — 6 — (1 = §)p)]¢0;
G302 [<16 + 146 — 262 + (852 — 268 + 18) p + (=6 + 120 — 66%) p*] +

¢P02 [4(2 — 0)(4 — 0) + (—24 + 246 — 46%)p?] + ¢°6%02 (4 — 8por/a, + 4p*c% [o?)

+¢*poyor [265 — 24 — 86% + (18 — 266 + 86%)p?] )
+2¢02(4— 6 — (1 —8)p*)(8 — 36 — 3(1 — 6)p?)

P202[—24 + 185 — 462 + (15 — 206 + 562)p? — (1 — 26 + 6%)p*]+

P*o%[(4 — 6)2 + (=12 + 83 — 62)p?] + ¢*poyor[(26 — 26%)p? + 26 — 28] | - (40)
+¢%0%02(=3 4 2por /0y + p*o%/oy) + [4 =0 — (1= 8)p*?07,

$o2[—16 + 106 — 26% 4 (8 — 106 + 202)p?|+ | (1)

$6%02 (=2 + 2po7[0,) + Ppoyor [26% — 85 + 8 + (—6 + 85 — 26°)p?]
(20 — 4+ (3 — 40 + 62)p? — (1 — 26 + 6%)p*)o2 + 6202 (42)

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

Ellp—pr)’] = E{(po+ B —po) +(s = po) + alpr — pr) + u] — pr)*}
= E{AB+7)(v—po) + Me + (Aa = 1)(pr — pr) + Au+po — pr)*}
[ 2B+ B - 0P+ X472 + (- D2E(r — o)l )

Noah 4 2M(8 +7)(Aa = 1) E[(v — po)(pr — pr)] + (po — pr)?

N (B +7)202 + A2%02 + (Aa — 1)202 + A20? )

+2X(B + 7)(Aa — 1) payor + (po — pr)?

[ XPlet +@Pod + 720+ (B4 7)0p +2(8 + v)apo,or]
+(1 —2xa)o% — 2X(B + 7)posor + (po — pr)?
= MO+ 7)012] + (1 - 2)\04)0% + AMa —2(8 + 7y)]poyor + (po — ﬁT)Q.

where the sixth equality comes from plugging equation (32). Using the projection theorem and

equation (35), we have that

[cov(v,y)]?
var(y)
= 03 — Acov(v, B(v — po) + (s — po) + a(pr — pr) + 1+ u)

var(vlp) = wvar(vly) =var(v) — =02 — Acov(v,y)
= oy = Al(B+7)a} + apoyor]

= [L=AB+]o} — Aapoyor.

The expected profit of the insider is

E(r) = E[(v-p)]
= E{(v—po— AlB(v—po) +7(v+e—po) +alpr —pr) +u])S(v —po)}
= E{[(1 - A8 = X)(v—po) — Aye — Aapr — pr) — Au]B(v — po)}
= [1=AB+NBE[(v = po)’] = AaBE[(v — po)(pr — pr)]

= [1=AB+7)B0; — Aappoyor.
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The expression for the expected cost of the government is found as follows:

E(c) = E[(p—v)g]
= E{(po+ AlB(v — po) + (s — po) + alpr — pr) +u] = v)[7(s — po) + a(pr — pr) + 1]}
= E{[(AB+ M = 1)(v —po) + Mye + Aa(pr — pr) + M][v(s — po) + alpr — pr) + 1]}
= B+7) — 1VE[(v — po)*] + M2E(e?) + A\®E[(pr — pr)?]
+(A8 + 20y — DaE[(v — po)(pr — pr)]

= [AB+7) —1oh + M0 + Aot + (A8 + 2Xy — Dapoyor.

Design of the numerical analysis. There are eight exogenous variables in the model: the variance
of the liquidation value of the risky asset, 02, the variance of the noisy trading, o2, the variance
of the information noise of the government, o2, the variance of the price target, JQT, the mean of
the fundamental value, pg, the mean of the price target, pr, the policy weight of the government,
¢, and the correlation coefficient between the price target and the liquidation value of the
fundamental, p. For analytical convenience, we make several specifications about 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 = 02 = 1, which are the
same as Pasquariello et al.(2020). Third, pg and pr enter only the measure for price volatility
E[(p — pr)?] as their squared difference (pg — pr)?. We set (pg — 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 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, two signals of the government
are independent. When p = 0.1, the two signals have low positive correlation. When p = 0.5,
the two signals have high positive correlation. Figure 1, Figure 2 and Figure 3 correspond to

=0, p = 0.1, and p = 0.5, respectively. These figures display the trading behaviors of the

insider and the government, price volatility, and market quality of the model economy.
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6.2 Appendix B

Proof of Proposition 2. 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]

_ _ PO
_F V=D~ 5

+np+u— [(ﬁTJr'yT)’f; +&r +ar| (pr —pr) — 07

(pr — pr) — Az + vp(s — po) + ar(pr — pr)
$|U7PT

= {(1 = Aryp)(v —po) — Arw + |:)‘T§T + A (B + 1) — 1)‘:;;] (pr — ﬁT)} .

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

_ 1= Aryr

o 21

(0= p0) + - Drér + Or(Br + ) - D22 pr —pr). (43)
T or

The second-order-condition (SOC) is Ay > 0. Comparing the FOC (43) with the conjectured

strategy (11) leads to

L= Aryp
_ 44
BT 2)\T ) ( )
Ar&p+ [Ar(Br +vr) — 1] pLTU 1 po
= g == — v . 45
T Ny (Br +7r )\T)UT (45)
Using (11) and (13), the loss function of the government is derived as
E[p(p = pr)* + (p — v)gls, pr]
2
po + 2% (pr — pr) + Ar[Br(v — po) + Ep(pr —Pr) + 9
¢E lsapT +
_ +u = ((Br + 7)) 50 + & + ar)(pr — pr) — n7] — pr
. Br(v—po) +&r(pr — Pr) + 9+ u—
E \po+ 2 (pr — pr) + Ar —vls,pr| g
((Bp +77) 5% + & + ar)(pr — pr) —

\

2
¢ |po — pr + (22 = Ap(Br + v7) 22 — Arar)(pr — pr) + Arg — Mrr| + 6AFBFE[(v — po)?|s, pr]

= +20ArBrpo — pr + (B2 — A (B + vp) B2 — Apar)(pr — Dr) + Arg — Arnp)E(v — pols, pr)+

or or

o702 + [(ArBr — V) E(v — pols, pr) + Arg — Mg + (222 — Ap(Br + 1) 222 — Arar)(pr — pr)lg /

orT or

where

@(

E(v —pols,pr) = (1 —0) o (PT —pr) +6(s — po),
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cov (v — po, s|pr)? B (1—p?)o?

var(v — pols, pr) = var (v — polpr) —

var (slpr)  (1-p?)o2+o0?
E[(v—po)?s,pr] = [E(v—pols,pr)] +var(v— pols, pr)
2 2 2
POy _ (1 - p ) Oy
- |la-s - 5(s —
(1-9) p (pr —pr) +0(s —po)| + 0= Aoz + o2
5= cov(v,slpr) (1= p*)os

var(s|pr) (1—p2)o2 402

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

(1= ApBr — 20A787)8(s — po) + (2007 + Ar)nr + 20A7(Pr — po)

1
I Py PIv
9= o o (+200r)Orar = G2+ MrBr+a0) @) |
+20Ar + (1 — A\ — 2¢/\%/BT)(1 - 5) ZC;J

The SOC is 2¢)\2T + 2Ar > 0, which holds accordingly if Az > 0 holds. Comparing the above

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

_ 1 — ArBp — 200387

, 46
T 2002 + 2\p (46)
2
_ _ — 1— "
(20 (B 1) = U+ (= APy = 20081 = D) poa
AT ar
(20AF + A1) + 20A7(Pr — po) _
nr 2002 1 20y ¢(pr — po) (48)
By the projection theorem, equation (10) gives rise to
p = Blolpr) + POV,
var(y|pr)
cov(v, pr) B cov(v,y|pr)
E(w)+ ————=(pr — +———ly—F
O ~ cov(v,
= 2o+ P20 pr — pr) + DI ),
or var (y|pr)
Combining the above equation with (46) gives us
A = CO'U('U, y|pT> _ (ﬁT + ")/T)(]' — p2)0121 (49)

var(ylpr)  (Br +v7)%(1 — p?)o2 + 502 + 02

By the similar procedure to derive the polynomial in Proposition 1, we change the equation
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system composed of (44)-(49) into the polynomial about Ap presented in Proposition 2 and

solve other endogenous parameters as functions of Ar.

The expression for expected price volatility in Proposition 2 is derived as follows:

El(p — pr)?]
- 2
To - Br(v —po) + vr(s — po)
E p0+[;7(pT_pT)+)\T —pr
T +u — (Bp +vr) 52 (pr — Pr)

Nt

r 2
po — pr + (% —1-=Ar(Br +’7T)[;GTU) (pr — pr)

+A7(Br + v7) (v — po) + Aru 4+ Apype

2
(po — pr)* + [(1 — A (Br + 7)) B — 1} o7+ A\ (Br +7)%0%
+A50s + Apygol + 2 [(1 = A (Br + 7)) B — 1} Ar (B +vr)posor

or

[(Br +77)?(1 = p*)o2 + 7702 + 02 + pPos + 07 — 2poyor + (po — Pr)?

Ar(Br +yr)(1 — p?)os + p*os + oF — 2poyor + (po — Pr)?,

where the last equality is obtained by the substitution of equation (49). The measure for price

discovery/efficiency is

var(v|p)

2
ar(e) — o)
var(p)
2
on | PO 2 (pr = pr) + Ar[Br(v — po) + v (s — po)
+u — (Bp + )22 (pr — Pr)]
var(v) —
po + 22 (pr — pr)+
var

A7[Br(v = po) + vr(s — po) +u — (Br + vr) 522 (pr — pr)]

or
2
o DaBr+yp)ol + (1= (B + 1)) Pt
C N (Br +vr)2 (1L = p2)o? + 4202 + 03] + po>
o Pr(Br+r) 1 = p*)od + pPol)?

%" N Br )0 - Pt oz APl = et
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The expected profit of the insider is

E(m)
El(v —p)x]
E| [v—po— %(M’ —pr) = A Bz = po) + 175 = o) [Br(v —po) + &p(pT — Pr)]

+u— (Bp + )52 (pr — Pr)
[1 = Ar(Br +v7)]Bros + [1 = Ar(Br + vp)érpovor + [Ar(Br + vr) — 1]%(5TP%UT +&r07)

[1 = A (Br +v7)]Br(1 = p*)os.

The expected cost of the government is

E(c)

6.3

= E[(p—v)g]

pPov
or

po — v + 222 (pr — pr)+
= b Br(v —po) + vr(s — po) [yr(s —po) + ar(pr — pr) + n7)

AT
+u — (B + 1) 22 (pr — D)

orT

[Ar(Br +v7) — (v — po) + Arype + Aru B
=k [yr(s — po) + ar(pr — pr) + n7)}
+[1 = Ar(Br + v7)1 22 (pr — Pr)

or

g
= [\r(Br +77) — U(yror + arposor) + 1 — Ar(Br + ’YT)]%TU(’YTPUUUT + arot) + Arygo?

= (B +77) — Uyp( = p?)o2 + ApyFol.

Appendix C

Proof of Proposition 3. Given his information set {v, s}, the insider solves the problem (14).

Using equation (17) and (18), we compute

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

T+ 7v.(s —po) + as(pr — pr) + N+
E{< |v—po—01(s —po) — As o ) o ) B x|v, s

C 2 (/6551 + gs + s+ aség)(s - pO) —Ts
[U —Po — 51(5 - pO) - )\SZL' + )\5(5551 + 53 + as52)(3 - pO) - )\sasE(pT - ﬁT|’Ua 3)] X
por

v

UV —Ppo— Asx_)\sas (U - PO) + ()\55361 + )\855 + )\5015(52 - 51)(5 - pO) Z,
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where E(pr — pr|v,s) = E(pr — prlv) = 22Z(v — pg). The first-order-condition (FOC) for z

Ov

gives
. 1—/\5a5p0'T/0'U )\555(51—}-)\5584-/\5(1552 — 01
- 2, (v=po) + 2,

(5 —po)- (50)

The second-order-condition (SOC) is As > 0. Comparing equation (50) with the conjectured
strategy (16) leads to

1-Xsa 28 1 Qs poT

= " 70w _ R 1
B 2Xs 20s 2 o0y (51)

. >\5/6551 + )\sfs + Asas02 — 01 - 01 _ d100 pPoT

&= 2\s =T 2 o, 02 (52)

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

Elo(p — pr)? + (p — v)gls, pr]
&{po — pr — Ashs + Asg + [01 — As(Bs01 + 75 + s02)](s — po) 12+
20AsB5{p0 — pr — Asns + Asg + [01 — As(B501 + 75 + @502)](s — po) HE[v — pols, pr]
+OA202 + OAZBZE[(v — po)?|s, pr] + Asg® — Asts9+

[01 — As(Bs61 + 75 + as02)|(s — po)g + (AsBs — 1) E[v — pols, prlg

where
POv (

E[v—pols,pr] = (1 —0) p

pr — pr) + (s — po),

5 covlvslor) (1= )0

var(slpr) (1= p2)o2 + 02

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

[(1— XsBs — 200286 + (1 + 20As) (AsB61 + AsVs + Ascrsda — 61)](s — po)
(1 = XBs — 20028,) (1 — 6) 222 + 2¢\,](pr — Pr)

or

+(2022 + Ao)n, + 20As(Pr — po)

1
2002 42,

9

The SOC is 2¢>\§ + 2\ > 0, which holds accordingly if A\; > 0 holds. Comparing (17) with the

FOC w.r.t g, we obtain

_ (L= APy = 20A28,)0 + (1 + 20As) (AsB401 + Asys + Asrsda — 61)
I 2002 + 2\,

: (53)
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2 Ty
(1= AsBs = 20X8,)(1 — 0) 572 + 29
2002 + 2 ’

. = 20s(Pr —po) + (2022 + o)1y
° 2002 +2)

g —

= 2¢(pr — po), (55)

By the projection theorem, equation (15) gives rise to

p = B0ls) + LIy )] = o+ 615 - o) + LIy )

where

cov(v,yls)
var(y|s)
cov(v — E(v]s),y — E(yls))
var(y — E(yls))
cov(v — po — 01(s — po), Bs(v — po) + as(pr — Pr) + v — (B01 + asd2)(s — po))
var(By(v —po) + as(pr — D) + u — (8461 + @sd2)(s — po))

(1 - 51)(65 - 6551 - 04352)0'12}+
(1 =61)aspoyor + 01(8,01 + 045(52)0'?

(Bs — Bs01 — as02)?02 + (8,01 + as02)°02
+a? O‘T + U +2(8, — B401 — asdo)aspoyor

Combining equations (18) and the above equation gives us

(1 — (51)(5 55(51 - Oés(SQ U +

_cov(v,yls) (1 =d1)aspoyor + 01(8s01 + asda)o

var(yls)

(/8 - B o1 — 04352) 0' + (5551 + agdo 20’?

—1—0430% + 02 +2(B, — By01 — asds)aspoy,or

We solve the equation system composed of (51)-(56) as a polynomial about As presented in

Proposition 3, where the coefficients are as follows:
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aq

a2

a

ao

4672 — (1 8)p*20%, a5 = 4[2 — (1 — 6)p2)[4 — (1 — §)p?o,
[4— (1— 6)p2202 + 46%[(1 — §)p? — 22 — 1)(1 — 2Z2)[(1 — 61)202 + 6302

4¢2[ pUT + (1 (5),02”2 — (1 — 5)’00U][(1 — (51)520‘ — (51520 — (1 — (51)p0‘vO'T]

+4¢%[2 — (1 - 0)22212(8307 + 0302 + 0F — 202p0y07)

20{[(1 = §)p* — 2~ — 5)p] — LZZ)}(1 - 61)%07 + 0702]—
( 2PUT _|_(1_5) Pa'v
2¢ [(1 = 61)0202 — 810202 — (1 — 61)poyor]
—(1 - 4)p? (2
+4¢2 — (1 — po“ (0502 + 520 + 02 — 202p0,07)
(1-6)p] [(1- 51)202 + 5202] +
1 — 5 [ 51 520‘ — 61520’ — (1 — 51),()UUUT]

+(1 (5) ((5%02 + 0302 + 02 — 282p0,07)

By substitions, we solve other parameters as functions of A4 listed in Proposition 3.

The

E

= FE

expected price volatility can be computed by

[(p — pr)?]
r 2
po +01(s — po) + AsBs(v — po) + Asas(pr — pr)

+Asu — As(B401 + asd2)(s — po) — pr

(Asﬁs + 51 - )\56351 - )\sa552)(v - pO) + (61 - )\56351 - )\301352)6

+(po — pr) + (Asas — 1) (pr — D) + Asuu

()\3185 + 61 - )\56551 - A5&552)2012; + (51 - Asﬂsél - )\sas(52)2ag + ()‘sas - 1)20-%"

"‘)‘?J% +2(XsBs + 01 — AsBs01 — Asasd2)(Asas — 1) poyor + (po — ﬁT)2

% (B — B401 — as02)%02 + (8,01 + asd2) 202+ .
2(8, — B401 — as02)aspoy,or + oo + o2
[0F 4+ 225 (B — B,01 — as82)81]0 + [T — 2X5(B,01 + as82)d1]02+
(1 = 2Xsa4)0% + 2[(Asors — 1)01 — As(B4 — Bs01 — asd2)lpovor + (po — pr)?
67+ Xe(1 4 61) (B, — B,01 — @s02)] 02 + [0 — Xs01(B01 + asb2)|o2+

Asas(1+01) — 281 — 2Xs(B5 — Bo01 — as2)]poyor + (1 — 2Xsa5)0% + (po — Pr)?
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Using the projection theorem, we have that

var(vlp) = wvar(v) — [CZUCL(:(’;)P
42
cov v,po + 01(s — po) + As[Bs(v — po) + as(pr — Pr)
+u — (8401 + asd2)(s — po)]
= war(v) — g
var | 70 +01(5 — po) + As[Bs(v — po) + as(pr — pr) +u
—(Bs61 + as62)(s — po)]
2
[01 4 As(Bs — Bs01 — as62)]o
+AsqspoyoT
_ 2o

[0 + As(1 4 01)(Bs — B461 — avs62)]02 + [0 — As61(B,01 + cs62)]0?
+)\5(1 +61)aspUUUT

As(By — B0t — as02)[1 — 01 — As(By — By01 — avs02)]02 + [0 — As61(B,01
+as602)]02 4+ As[1 — 51 — 2X5(B, — B461 — asb2)]aspoy,or — A§a2p202T

S

[6% 4+ Ns(1 4 61)(By — Bs61 — s09)]02 + [03 — As01(B401 + asd2)]o?
+)\s(1 + 51)045,00-UO-T

The expected profit of the insider with disclosure of the noisy signal is

E(r) = E[(v—p)]
= E{(v—po—0d1(s —po) = Xs[B5(v — po) + as(pr — pr) — (8501 + asd2)(s — po) + u])
[B4(v = po) + &(s — po)]}
= E{([1 = 01— Xs(Bs — Bsd1 — a502)](v — po) + [Ns(Bs01 + asd2) — d1]e — Asas(pr — pr)
—Asu)[(Bs + &) (v —po) + €]}
= [1=01 = (B, = By01 — s82)](B, +£,)05 + [As(B,01 + as02) — 61¢,07

_)\sas(ﬁs + gs)pngT-
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The expression for the expected cost of the government is found as follows:

po+91(s —po) — v+

)\s (BS(U _pO) + Oés(pT _ﬁT) - (6351 + 04352)(8 - pU) + u)

[)‘S(ﬂs - /3351 - 05552) +01 — 1]('7503 + asPUyUT)+

[01 — As(B401 + aség)]’ysag + Assy poyor + /\Saga%

6.4 Appendix D

[78(8 - pO) + as(pT - IjT) + 775]

Proof of Proposition 4. Given his information set {v, pr, s}, the insider solves the problem (19).

Using equation (22) and (23), we compute

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

v—po— (1 —0)2=(pr — pr) — (s — po)
T+ vs7(s —po) + as (T — Pr) + N5 T U
= Fk $|UapT7 S
—As,T —Bsr[(L =822 (pr — pr) + 0(s — po)]
i —(€5 + 7575 = p0) — (€0) + 0w ) (o1 — Pr) — M0 1 |
v—po— (1 —0)2=(pr — pr) — (s — po)
- oy L (@) 1) -
st |2 = (Bar( = 022 +€20) (or = pr) = (Bozd + L) — mo)]
The first-order-condition (FOC) for z gives
- A —1)(1 - 8)2Z + A, P 5
1 v —po+ |(As7Bsr — 1)( Vot + sl | (pr — Pr)
xr = ' (57)
2Xs1

+ | OB = D3+ Ar€l | (s = po)

The second-order-condition (SOC) is As 7 > 0. Comparing equation (57) with the conjectured

strategy (21) leads to
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1

/BS,T = 2)\S’T’ (58)

(V. (As,Bsr —1)0 + As,Tﬁgg)p 4 (59)
sT 2)\577’ o 2)\s,T’

€(2) _ (As;rBsr — 1)(1 = 5)% + As,ng% _ 1-époy (60)
sT 2)\sz a 2)\s,T or '

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

E[¢(p — pr)* + (p — v)gls, pr]

5 po — 1 — As7s 1 + As7g + [(1 = As1B7)8 — As7vs 7] (5 — Do)
+ {(1 = AsmBsp)(1—0)20 — )\S,Tas,T] (pr — pr)

+¢>‘§,TB§,TE[(U — po)?ls, pr] + ¢)\§,T03

po — 1 — A5 + [(L = As0B,.7)0 — Asrvsr) (5 — Do)
+2¢)‘S,T/857T
+ [(1 — AsrBsr)(1—0)28 — )\s,Tas,T} (pr — Pr) + As19

(As,rBsr — 1)E[v — pols, pr] + [(1 — As 1B ) (1 —6)28 — )\s,Tasff} (pr — 1)

Elv — pols, pr]

g
+ [(L = Xs1Bs1)0 — As V5] (5 = P0) + As 19 — As o5

where

Oy _
Elo —pols,pr] = (1= 0)% (pr = pr) + 6(s ~ po),

cov(v,slpr) (1= pP)o?

v

1) )
var(slpr)  (1— p)o% + o2

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

(=207 + (14 20X 1) Xs. Y5 7) (5 — Po)
1
- — (1 = §)Lex — D
20\ 2 | (200 [1 - =02 | + 0+ 2000 Arasr ) (o =) |

+(20A2 7 + A1) 7 + 20As (BT — Po)

g

The SOC is 2¢)\§’T + 2\, > 0, which holds accordingly if A; 7 > 0 holds. Comparing equation
(22) with the FOC w.r.t g, we obtain
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—20Xs. 70 + (14 20Xs 1) As 174
Yup = Pr0H UE BTN gy, (61)
| 20X+ A

2¢)\5,T 1-— (1 - 5)% + (1 + 2¢)\5,T)>\S,Tas,T

POy
- 2 l1-(1-3 . (62
FeT 2002 1+ 2\o1 ¢ [ =0 } (62)

2057 (Pr — Po) + 2OA2 1 + As )05 7
- 2% LT 2T _ 945 — po), 63
773,T Qd))\iT i 2>\S7T d)(pT pU) ( )

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

cov(v, y|pr, )

= F - F
p (’U‘pT78) + var(y[pT,s) [y (y!pT,s)]
e _ cov(v, ylpr, s)
= 1—-60)— — — — 7 My —-F
Po + ( 5) or (pT pT) + 6(8 pO) + 'UCLT(y‘pT, S) [y (y‘pTa 8)]7

where

cov(v,y|pr, )

var(y|pr, s)

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

(1=6)(v —po) — be = (1 = 0)Z¢ (pr — Pr),;

or

ﬂs,T(l - 5)(’0 - pO) - ﬂs,T(Sg - 65,T(1 - 6) e (pT - ﬁT)

var (B (1= 6)(v = po) = Byrde — Bur(1 = 822 (pr — pr) +u)
Ber [(1 = p*) (1= 68)%03 + %02
Bir [(1=p?) (1= 6)%03 +6%02] + 03

Cov

Combining (23) and the above equation gives rise to

N cov(v, y|s, pr) _ 5s,T [(1 - PZ) (1—- 5)2012; + 52‘7?] (64)
T war(yls,pr) B2 [(1—p?) (1 - 6)202 + 6%02] + 02

Substituting (58) into (64) leads to the expression for A\s r presented in Proposition 4. By

substitutions, we have those expressions for (3; fil%, 522%, Ys,1> s, Ns ) listed in Proposition

4.
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The expected price volatility can be computed by

El(p — pr)?]

Po—pT—i‘(l—fs)g (pr — pr) +6(s — po)

= B
FAa |Bor(v = p0) +u = B,r(1 = 6)22(pr = pr) = Bozd(s = po)]

po—Pr+ |(1= AexBr) (1 =822 = 1| (or — pr)
+ (1= XerBs )0 + As7Bs 7] (v —10) + (1 = X785 7)0€ + As 7
= (Po-— p1)° + AsBsr [(1—p?) (1 = 6)%02 + 6202] + 602 + 03 — 2po,07 + (1 — §)p*0
(po — pr)* + 3 [ (1 = p*) (1 = §)d07 + 6%07]

+[5(1=p?) (1=06)+ 6+ (1= 08)p*] 02 + 0% — 2p0,07

= b

1
= |3(L=0)(1+p%) +6| o5+ 0F = 2po00r + (po = Pr)*,

where the fifth equality comes from employing §. By the projection theorem, we have that

2
cov(v, p
var(vlp) = vm(v)_[va(r(p))]
2
v,po + (1 = 0)22% (pr — pr) + (s — po) + As7u
Cov
+As, 7851 [U —po— (1 —0)22(pr —pr) — (s — Po)}
= war(v) —
po+ (1= 8)222(pr — pr) + 6(s — po) + Asru
var
A Bur [v = po = (1= )22 (pr — pr) — d(s — po)|
e [(1—5)p2+1+6]20—§
Y 2[(1=p2) (1= 6)202 + 6%02] + 4002 + 4(1 — §)p2o2
(1 —p"(1 - 0)%02 + 26%02 2

2(1—p2) 8202 +2(1+ p2) 02 +252 270"
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The expected profit of the insider with disclosure of the noisy signal is

B(r) = El(v—p]

o _ 55,T(U — Po)
v—po— (1 =0)*(pr — Pr) — (s — po) — As,7u )
= F - B +55,T(S — Po)
“AsitBor v =po = (1= 0)22(pr = pr) = 6(s — o) o
+§S,T(pT _ﬁT)

| [ A= D —p0) — (= ArBu)oe | [ (Bur + 60— p0)
—(1 = AexBor)(1 = 8)22 (pr — Pr) — Asru +€ e+ €200 — p1)
1
= 553,7" [(1 - 92) (1- 5)20'12; + 520?}
our/(1— p2) (1 - 6)202 + 6202
= 2 .

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

E(c)
= El(p—v)g
- E ()\S,TBS7T - 1)(’1) - pO) + (1 - AS7T/BS,T)5(S - pU) 757T(8 - pO)
+(L = As 1B ) (1 = 6) 222 (pr — Pr) + A0 +as(pr — Pr) + s
- E ()\S,TBS,T - 1)(1 - 6)(U - pO) + (1 - )‘S,Tﬁs,T)(SE VS,T(’U - pU) + Vs,TE
+(1 = AspB, 1) (1 = 0) 22 (pr — Pr) + As 70 +as,r(Pr — Pr) + N 1

AsmBs7 — DA = 8)ys 702+ (1 = A 1By 7)07s 702 + (1 — A 7By 7)(1 = 0) - s 107

+ [AorBar = D= Dagr + (1= AerB, ) (1 = 6) 22, 1| poror
= ¢[(1-p*) (1-6)do2 — 0% =0.
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Figure 1: The baseline model with p = 0. In each panel, the dotted black line represents the
standard Kyle setting without government intervention, the dotted dashed green line represents
the case with ¢ = 0, the dashed red line represents the one with ¢ = 1, and the solid blue line

represents the one with ¢ = 3.
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Figure 2: The baseline model with p = 0.1. In each panel, the dotted black line represents the
standard Kyle setting without government intervention, the dotted dashed green line represents
the case with ¢ = 0, the dashed red line represents the one with ¢ = 1, and the solid blue line
represents the one with ¢ = 3.
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Figure 3: The baseline model with p = 0.5. In each panel, the dotted black line represents the
standard Kyle setting without government intervention, the dotted dashed green line represents

the case with ¢ = 0, the dashed red line represents the one with ¢ = 1, and the solid blue line
represents the one with ¢ = 3.

46



A1(9=1,p=0) A5(®=1,p=0) AB(®=1,p=0)

D, et T g 0.4
‘”‘157 o . > 5 ‘<D:3 - T
1 -1 0.2 e
1 1.5 2 1 1.5 2 1 1.5 2
<] 8 8
AZ2(P=1,p=0) o AB(D=1,p=0) — A9(P=1,p=0)
o
=08 i, T
-7 . o158 o TEE———
N Togs 3 &
= s N ] 2 = =
1 1.5 2 1 1.5 2 1 1.5 2
<] B 8
" A3(P=1,p=0) A7(D=1,p=0) A10(P=1,p=0)
e e = c -
=04
Fo03
“02
1.5 2 1 1.5 2
8 8
------- Not Release
—— — — Release s
Release Py
.eeeeoo- Release s and Pt

Figure 4: Comparisions: ¢ = 1 and p = 0. In each panel, the dotted dashed green line represents
the case without information disclosure, the dashed red line represents the one of releasing s,

the solid blue line represents the one of releasing pr, and the dotted black line represents the
one of releasing s and pr.
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Figure 5: Comparisions: ¢ = 1 and p = 0.1. In each panel, the dotted dashed green line
represents the case without information disclosure, the dashed red line represents the one of

releasing s, the solid blue line represents the one of releasing pr, and the dotted black line
represents the one of releasing s and pr.
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Figure 6: Comparisions: ¢ = 1 and p = 0.5. In each panel, the dotted dashed green line
represents the case without information disclosure, the dashed red line represents the one of

releasing s, the solid blue line represents the one of releasing pr, and the dotted black line
represents the one of releasing s and pr.
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Figure 7: Comparisions: ¢ = 3 and p = 0. In each panel, the dotted dashed green line represents
the case without information disclosure, the dashed red line represents the one of releasing s,
the solid blue line represents the one of releasing pr, and the dotted black line represents the

one of releasing s and pr.
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Figure 8: Comparisions: ¢ = 3 and p = 0.1. In each panel, the dotted dashed green line
represents the case without information disclosure, the dashed red line represents the one of

releasing s, the solid blue line represents the one of releasing pr, and the dotted black line
represents the one of releasing s and pr.
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Figure 9: Comparisions: ¢ = 3 and p = 0.5. In each panel, the dotted dashed green line
represents the case without information disclosure, the dashed red line represents the one of

releasing s, the solid blue line represents the one of releasing pr, and the dotted black line
represents the one of releasing s and pr.
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