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ABSTRACT

This chapter studies the trading behavior of informed and uninformed
traders in an environment with two correlated assets. In this setup,
informed traders receive a signal about the liquidation value of an asset that
also conveys information about the other asset. I extend Kyle’s (1985)
model to a multi-asset market and show that public disclosure of informa-
tion about one asset affects the trading behavior and market performance
both in the market of this asset and the market of the correlated asset.

INTRODUCTION

The information firms disclose about their own business can be valuable
information about the performance of all the firms in the industry. Since the
returns of the firms in the same industry are correlated, the disclosure of
information about a specific firm can provide information about the others.
Hence the disclosure of information reduces the asymmetry of information



not only in the market where this disclosure takes place, but also in the mar-
kets of correlated assets. Moreover, the existence of markets of correlated
assets increases the value of acquiring information because insiders can use
their informational advantage when trading different correlated assets.

In this chapter, I develop a strategic trading model where I consider the
existence of two firms with correlated liquidation values and I study how
the disclosure of information about the liquidation value of one of the firms
affects the market liquidity of the shares of both firms. I analyze the opti-
mal strategies of the managers of the two firms who have private informa-
tion about the payoff of their firm and the pricing strategy of the market
maker. I model the interactions between managers as insiders and market
makers, as in Kyle (1985). Both the managers and the noise traders submit
market orders and the market maker sets the price to clear the market.
However the information structure in my model is different. One of the
firms discloses information about the realization of the firm’s payoff and
this reduces the asymmetry of information between managers and noise
traders. However, since the firms have correlated payoffs, the information
disclosed about the liquidation value of one asset can be used also in the
other market to reduce the asymmetry of information. Consequently, my
model shows that the performance of a firm in the financial markets might
be determined by the actions of other firms in the same industry.

The rest of this chapter is organized as follows: the second section of
this chapter provides a review of literature while the third section presents
the model. I establish the information structure and characterize the equi-
librium: a unique equilibrium in which price functions and managers’
demands are linear. This chapter’s fourth section studies the impact of dis-
closure of information on market liquidity. Finally, the fifth section of this
chapter summarizes the results.

Literature Review

This chapter brings together two lines of research: the literature about multi-
asset security markets and the literature that studies the effect of information
disclosure by firms. The literature concerned with multi-security markets
starts with the work of Admati (1985) who extends Grossman and Stiglitz’s
(1980) analysis of endogenous information acquisition to multiple assets and
shows how individuals face different risk-return tradeoffs when differential
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information is not fully revealed in equilibrium. Thus in Admati (1985), since
agents submit multi-asset demand schedules conditioning on the prices of all
assets, it is therefore possible to have a price that decreases with the liquida-
tion value of the asset. This is due to the fact that agents use various signals
that are correlated, hence the direct effects can be dominated by the indirect
effects.

Subrahmanyam (1991) considers a multi-asset model where strategic 
liquidity traders can choose the market in which they execute their trades.
He shows that the adverse selection problem of liquidity traders is reduced
if they trade in a security index basket as opposed to trading a single secu-
rity. The outcome is a liquidity-based explanation of the large use of stock
index futures. Similarly, Bhushan (1991) also considers a multi-asset setup
to examine cross-sectional variation in trading costs and liquidity and shows
that liquidity traders diversify their trading across assets. A similar setup,
where assets are correlated is considered by Chan (1993). In his model, one
of the market makers observes only the order flow of the asset for which he
sets the price. He does not observe the order flows in other markets but
deduces information about these order flows from the prices set by other
market makers.

In the papers mentioned above, traders ignore the effect their trade has
both on prices and other traders’ strategies. To account for the impact of
their trading, Caballé and Krishnan (1994) consider a setup with multiple
traders and multiple correlated assets, but unlike Admati (1985), they allow
for the strategic behavior of traders. They extend thus the model of Kyle
(1985) to a multi-asset framework. The market makers in their model can
glean information from the order flows of the other assets and use this
information strategically when setting prices. They extrapolate the result of
Kyle (1985) that more noise leads to more aggressive trading and show that
portfolio diversification arises in their model due to the strategic behavior
of the agents and not because of risk considerations.

Pasquariello and Vega (2009) extend Caballé and Krishnan (1994) by
allowing for the release of news about fundamental values and they found
also empirical evidence for cross-asset informational effects. In addition,
Bernhardt and Taub (2008) develop a multi-asset model where underlying
asset values are correlated and show that, if correlated, the profits of
informed speculators are lower. They study how the information contained
in the prices of assets is used by speculators and market makers to trade and
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set up the prices of the assets. Their model extends the model of Admati
(1985) along the lines of Kyle (1989) in the sense that traders behave strate-
gically and choose their demand conditioning on prices too.

Other papers have extended the previous models to a dynamic setting
with multiple risky assets. Thus, the model of Bernhardt and Taub (2008) is
extended by Seiler and Taub (2008), who answer a similar question but in a
dynamic setting. The dynamic modeling allows them to show how this
cross-asset information evolves dynamically over time. Zhou (1998) also
extends in a dynamic setting the model of Admati (1985) and studies port-
folio choices in a multi-asset securities market with differential information.
He shows that the information structure has a significant impact both on
asset prices and portfolio choices.

Another group of models addressing a multi-asset setup are the studies
concerned with contagion among financial markets—the propagation of a
shock to an asset to other unrelated assets. Some of these papers have
focused on contagion through correlated information or a correlated liquid-
ity shock channel. The correlated liquidity shock channel assumes that
when some market participants need to liquidate some of their assets, they
choose to liquidate assets in a number of markets, effectively transmitting
the shock. There are several other alternative explanations for contagion:
wealth effects (Kyle and Xiong, 2001), portfolio rebalancing (Kodres and
Pritsker, 2002), borrowing constraints (Yuan, 2005), and the heterogeneity
of insiders’ beliefs and strategic portfolio rebalancing (Pasquariello, 2007).

Finally, Pagano (1989), Chowdhry and Nanda (1991), Huddart, Hughes,
and Brunnermeier (1999), and Baruch, Karolyi, and Lemmon (2007) exam-
ine the distribution of trades between different marketplaces. Pagano (1989)
focuses on the role of traders’ expectations of other traders’ actions and
show that both markets can survive only with a certain exchange design
(equal transaction costs and equal numbers of traders in each market).
Chowdhry and Nanda (1991) allow for both discretionary and nondiscre-
tionary liquidity trading, and show that informed and uninformed trades
concentrate in markets with more stringent disclosure policies. Similarly,
Huddart, Hughes, and Brunnermeier (1999) show that insiders always
choose to list their company on the stock exchange with the highest disclo-
sure requirement in order to benefit from the presence of the discretionary
liquidity traders. Baruch, Karolyi, and Lemmon (2007) develop a model to
explain the differences in the foreign share of the trading volume of interna-
tionally cross-listed stocks and show that the trading volume of a cross-listed
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stock is proportionally higher on the exchange in which asset returns are
more correlated to the returns of other assets traded on that market.

On the other hand, this chapter is linked to the stream of literature
about the disclosure of information by firms. The disclosure of private
information transforms private information into public information and as a
result, the asymmetry of information between market participants is
reduced. Diamond (1985) develops a model in which he shows that the dis-
closure of information improves welfare because it eliminates the costs of
information acquisition. Disclosure of information helps firms attract
investors because it reduces the asymmetry of information and therefore
reduces the cost of capital. Diamond and Verrecchia (1991) and Kim and
Verrecchia (1994) show that voluntary disclosure reduces the asymmetry of
information between uninformed and informed investors, and thus
increases the liquidity of a firm’s stock. Similarly, Botosan (1997) shows
that there is a negative relationship between the voluntary level of disclo-
sure and the cost of capital when there is a low analyst following.

Firms that want to disclose information face the problem that truthful
credible disclosure is costly, so they have to take into account these costs when
they take their disclosure decision. To exemplify this, Verrechia (1983) devel-
ops a model where the seller of an asset has to decide whether to reveal or
conceal information about the asset. Revealing information is costly but con-
cealing it can be perceived as a bad signal by investors who then bid low prices
for the asset. Narayanan (2000) extends Verrechia’s (1983) model by endoge-
nizing the disclosure costs by allowing the seller of the asset to trade upon his
private information. Also, Fishman and Hagerty (1989) show that firms have
incentives to disclose a certain amount of information but they claim that
mandatory disclosure is not socially optimal since the benefits outweigh the
costs. Admati and Pfleiderer (1990) examine the sale of financial information
and demonstrate that externalities between buyers affect the value of informa-
tion and how broadly a given packet of information should be sold.

THE MODEL

I consider an economy with two firms in the same industry, so their liquida-
tion values are correlated. Shares in the two firms are both traded on the
financial market. We assume that the first firm has a project with liquidation
value ~v1 � ~v that is normally distributed with mean –v and variance Vv and the
second firm has a project ~v2 � ~v � ~e, where ~e is normally distributed with
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mean 0 and variance Ve. Consequently, the second firm’s payoff is normally
distributed with mean ~v and variance Vv � Ve.

Both managers learn the realization of the payoff of their firms and make
use of their private information by trading the shares of both firms in the
two financial markets. I denote by Mi the manager of the firm i, i � 1, 2.
The market participants in each of the two markets are, therefore, two
informed traders—the two managers, some noise traders, and a market
maker. I assume that noise traders’ order in the market for the shares of firm
j, ω j is a random variable normally distributed with mean 0 and variance Vω j,
with j � 1, 2. The market maker in the market for the shares of firm j
observes the total order flow and sets a price pj for the firm j’s shares.

The sequence of events is as follows:

1. The firms’ payoffs ~v1 and ~v2 are realized and observed privately by
the manager of each firm, respectively.

2. Firm 1 discloses information about asset 1, ~s � ~v1 � ~ε, where ε, is a
random variable normally distributed with mean 0 and variance Vε.

3. The manager Mi, i � 1, 2, submits an order x j
i for shares in the firm j,

j � 1, 2 to a market maker who is in charge of setting the price in the
stock market.

4. The market maker in the market for asset j observes the total order
flow uj � x1

j � x2
j � ωj consisting of the managers’ orders x1

j and x2
j

and the order made by noise traders ωj but cannot observe x1
j, x2

j or ωj

individually. Upon observing the total order flow, the market maker
sets a price pj for the firm j’s shares and trading takes place.

The pricing rules for the market maker and the trading strategies for
informed traders are such that each trader takes the trading strategies of all
the other traders and the pricing rules of the market makers as given. Each
informed trader maximizes his expected profit from trading conditional on
his information and each market maker earns zero expected profits. Thus,
the demand of the manager Mi for asset j is as follows:

x j
i � arg max

x j
i

E ((vj � pj) x j
i|vi, s), i, j � 1, 2.

We assume that in each financial market there is a market maker who
sets the price such that to satisfy the semi-strong efficiency condition 
pj � E(vj|uj) � µj � λjuj, j � 1, 2.
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The Equilibrium

In the following proposition, I describe the equations that characterize
the symmetric Bayesian-Nash equilibrium. This equilibrium has linear
trading and pricing rules and is shown to be unique among all linear,
symmetric Bayesian-Nash equilibria. As in most Kyle-type models, 
linearities are not imposed beforehand in the agent’s strategy sets: as long
as informed traders use linear trading strategies, the pricing rule will be
linear and vice versa.

Proposition 1: There is a unique linear equilibrium in the market of asset 1,
where the demands of the managers and the equilibrium price are

•

•

•

•

There is a unique linear equilibrium in the market of asset 2 where the demands
of the managers and the equilibrium price are

•

•

•

•
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Notice that manager Mi trades twice as aggressively on the information
revealed by the public signal s in the market for shares in his own firm than
in the market where shares in the other firm are traded. Moreover, in the
market for asset j the demand of manager Mi decreases with the signal
about the liquidation value of firm s, when i � j while the demand for the
shares of the other firm increases with the signal, when i � j. When some
information is disclosed, the manager weighs his private signal against the
public signal when he trades in his own market. However, when manager
Mi trades in the market of the shares in the other firm j he uses the signal
about the liquidation value of asset 1 as a signal about the liquidation value
of asset j, thereby weighs the signal positively.

DISCLOSURE OF INFORMATION 
AND MARKET LIQUIDITY

I study next the effects of releasing information about the payoff of one
asset on the market performance of both assets. I limit my study of market
performance only in terms of market liquidity since it is recognized as the
most important characteristic of financial markets. To measure market liq-
uidity I use market depth as defined by Kyle (1985): the volume needed to
move the price by one unit.

The price schedules defined in Proposition 1 show that the volume

needed to move the price pj by one unit is 1—
λj 

. In finding the equilibrium, I

solve for λj and I obtain that market depths in the two markets equal to 

I will firstly analyze the impact of the disclosure of information on the mar-
ket liquidity of the two markets. Therefore, in the case of both markets 
I consider the economy with and without the disclosure of private informa-
tion. To obtain the case without disclosure I calculate the limit when the
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Figure 29.1 Market Liquidity Effects of Disclosing Information in the 
Two Markets. Parameter Values:
Ve � 0.5, Vε � 1, Vω1 � 0.5, Vω1 � 2.

variance of the signal becomes very large. In this case the signal provides
no information, so the managers use only their own private signals in set-
ting the demand schedules.

As can be seen in Figure 29.1, I show that disclosing information about one
asset improves the market liquidity in both markets. As expected, the disclo-
sure of information reduces the asymmetry of information between market
makers and informed traders. Consequently, the adverse selection problem of
the market maker is less severe and therefore disclosure of information
improves market liquidity. Since the two assets are correlated, the disclosure of
information in the market of asset 1 affects the liquidity of the market of asset
2. The effect disclosing private information has on market liquidity depends
not only on the asymmetry of information between managers and noise trad-
ers but also on the quality of the signal about the liquidation value of firm 1.



Proposition 2: Market liquidity is higher in the market of asset 1 than the
market liquidity of asset 2 if and only if

I compare market liquidity in the two markets and show that the market
of asset 1 is more liquid if the ratio of the amount of noise in market 1 to
the amount of noise in market 2 is sufficiently high. This suggests that
when firm 1 releases information about the liquidation of value of their
shares, this reduces the asymmetry of information and therefore improves
market liquidity in this market. However, the disclosure of information in
the market of the first asset also reduces the asymmetry of information in
the second market and therefore also increases market liquidity in the sec-
ond market.

Should the first firm not disclose information, the market liquidity of
each market will depend only on the asymmetry of information between
managers and noise traders. When the first firm discloses information
about its liquidation value it affects this asymmetry of information between
managers and noise traders. This effect depends on the quality of the signal
about the liquidation value of the asset (i.e., on the variance of the noise
introduced by the firm), but it is not the same in the two markets and for
the two managers.

In the market of asset 1, the lower the variance of the signal’s noise Vε

the lower the asymmetry of information about the liquidation value of the
asset between manager M1 and the noise traders. So the higher disclosure
decreases the informational advantage of first manager M1. However, man-
ager M2 improves his informational advantage. He had private information
about the liquidation value of asset 2 (and since the assets are correlated he
could use it as private information about asset 1), but now he can also use
the information disclosed by firm 1. So the quality of his private informa-
tion improves. In the market of asset 2, the effects are similar. However, the
effect of a reduction in the asymmetry of information between manager 
M2 and the noise traders caused by the disclosure of information about the
liquidation value of asset 1 is now not so strong. The reason is that the sig-
nal s as a signal about the liquidation value of asset 2 is noisier than when
we use it as a signal about the liquidation value of asset 1. Also, manager M1
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uses the signal s as a signal about the liquidation value of asset 2, but in this
case too the quality of this signal is poorer.

As can be seen in Figure 29.2, the increase in market liquidity as a
result of the release of a public signal about the liquidation value of the
asset can be higher either in market 1 or in market 2, depending on the
amount of the noise trading in the two markets and on the asymmetry of
information about the liquidation values of the two assets. The increase in
liquidity in market 1 is higher only if the amount of noise trading in mar-
ket 2 is relatively small in comparison with the amount of noise trading in
market 1. As can be seen in Figure 29.2, when all other things are equal,
the asymmetry of information about the liquidation value of the asset
determines whether the impact of disclosure of information is higher in
the market where the signal is disclosed or in the other market. When the
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asymmetry of the liquidation value is low in both markets (Vv is low) and
there is not too much noise trading, the increase in liquidity after disclo-
sure is higher in the first market. As asymmetry climbs above a given
threshold, the increase in liquidity becomes higher in the second market.
This result is a consequence of the relative asymmetry of information of
the managers with respect to the noise traders.

CONCLUSION

I study the effect the disclosure of information in one market has on the
market performance in the markets of correlated assets. I develop a two-
asset model similar to Kyle (1985) and I show that the disclosure of a sig-
nal about the liquidation value of one asset affects the market liquidity of
both the market in which this asset is traded and the market in which a
correlated asset is traded. Disclosure of information increases market 
liquidity in both markets, but the impact of disclosure in the two markets
depends on the relative amount of noise trading, the variance of the liqui-
dation values of the two assets, and the quality of the signal about the 
liquidation value.
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