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Abstract

We develop a model in which feedback effects from equity markets allow uninformed

traders to profit by short selling a firm’s stock while going long on its product market

competitor. As this strategy distorts the investment of the firm targeted by short selling

to the benefit of its rival, we label it predation by stock price manipulation. A short

selling ban does not prevent manipulation since the speculator can still induce a firm

to underinvest by establishing a long position in its rival. Our analysis unveils how

competitive interactions among firms expand the scope of manipulation, providing new

insights into equity markets and short sales regulation.

Keywords: Stock price manipulation, predation, product market competition, feedback

effect.

JEL classification: D43, D82, D84, G14, G31.

* We are especially grateful to the editor, Evgeny Lyandres, and our anonymous referee for

valuable comments and suggestions. We thank Nihad Aliyev (Discussant), Heitor Almeida, Dan

Bernhardt, Murillo Campello, Gustavo Cortes, Igor Cunha, Itay Goldstein, Idan Hodor, Char-

lie Kahn, Stefan Krasa, Jiang Luo (Discussant), Julio Riutort, Vladimir Vladimirov, as well as

seminar participants at the University of Illinois Urbana-Champaign, Universidade Federal de

Pernambuco, the 2019 Latin American Meeting of the Econometric Society, the 2019 Meeting of

the Brazilian Econometric Society, the 2022 Vietnam Symposium in Banking and Finance, and

the 2022 FMA Asia/Pacific for their comments and suggestions. All remaining errors are ours.

The paper was previously circulated under the title “Predatory Stock Price Manipulation”.

† Corresponding author. Department of Banking and Finance. Monash Business School. 900

Dandenong Road, Caulfield East, VIC 3145. Melbourne, Australia. T: +61 (3) 99032226.



1 Introduction

Although secondary equity markets do not directly affect capital flows to firms,

they contain important information that may be helpful to managerial decision-

making (Bond et al., 2012). This feedback channel suggests that speculators can

trade equity strategically to induce particular outcomes even when uninformed

about economic fundamentals. This is known as stock price manipulation (Allen

and Gale, 1992). In the context of product markets, speculators can exploit com-

petition between rivals to profit by trading multiple stocks in a way that benefits

particular firms. While a rich body of literature investigates how traders can har-

ness feedback effects, little is known about how product market interactions can

expand the boundaries of stock price manipulation.

In a seminal article, Goldstein and Guembel (2008) develop a single-firm model

where an uninformed speculator can profit by short selling the firm, inducing it to

underinvest, thereby reducing its value. In practice, however, firms do not operate

in isolation, and their network interactions can fundamentally affect financial phe-

nomena (Lyandres, 2006; Frésard and Phillips, 2022). In the presence of feedback

effects, the nature of these interactions can translate into complex stock trading

strategies and, specifically, manipulation. This paper shows how competitive in-

teractions among firms fundamentally change the scope for manipulation, enabling

a manipulative strategy composed of buy and sell orders with novel implications

for short selling regulations, equity and product markets.

We build on the standard model of Goldstein and Guembel (2008) and intro-

duce rival duopolists that make investments that are strategic substitutes and have

their stocks traded in the equity market. In equilibrium, an uninformed speculator

short sells a firm’s share while buying its competitor’s share in a predatory stock
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market order.1 This trading strategy leads to the unilateral cancellation of invest-

ments by the firm targeted by short selling, transferring value to its competitor,

in what we refer to as predation by stock price manipulation. By pairing trades in

opposite directions, the speculator “doubles down” on her bet that only one firm

will invest, thus profiting in two ways: by closing the short and long positions at

the lowest and highest possible prices, respectively.

Regarding empirical relevance, the pairing of buy and sell trades of stocks

within the same industry is well documented (Barardehi et al., 2024). While

this trading pattern is typically attributed to informed traders, it cannot be fully

explained by information diffusion and liquidity provision, suggesting that other

economic channels may be at play (Chen et al., 2019). Our theory suggests one

such channel, namely feedback effects in competitive product markets. Indeed, in

2024, the SEC implemented a new rule to improve the transparency of institutional

traders’ short positions to other market participants. In the rule, the SEC cites

an earlier version of our paper and acknowledges that short selling can be used

for manipulation and, in particular, that “Short sellers could also engage in price

manipulations by systematically taking short positions in one firm while taking long

positions in the competitor.” 2

In our model, two firms make simultaneous investment decisions that negatively

affect each other’s value. While one of the firms has a known profitable project and

invests with certainty (the “safe” firm), the other firm faces uncertainty about its

prospects, and its manager learns from equity prices to make a decision (the “risky”

1We refer to “predatory” in the sense of predation among competitors, as in Bolton and
Scharfstein (1990). The term is not directly related to predatory trading that exploits other
traders’ needs to increase or decrease their positions, as in Brunnermeier and Pedersen (2005)
and Brunnermeier and Oehmke (2014).

2The rule is available at https://www.federalregister.gov/documents/2023/11/

01/2023-23050/short-position-and-short-activity-reporting-by-institutional-

investment-managers
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firm).3 Following specific stock market outcomes, the manager of the risky firm

optimally withholds the investment, which benefits its competitor. We show how

the speculator can achieve this with our proposed strategy, even when uninformed

about the risky firm’s underlying economic fundamentals.

In our equilibrium, the speculator always plays a long-short strategy regardless

of her information. Specifically, the speculator targets the risky firm with short

selling when either negatively informed or uninformed about its project in an at-

tempt to induce it to cancel the investment. If successful, the speculator drives the

firm’s value to zero while making its competitor attain its highest value possible by

investing alone, thus gaining on the long and short legs of the portfolio. Interest-

ingly, if the speculator has positive information about the risky firm’s investment,

she buys that firm’s stock while short selling its safe competitor. The underlying

rationale is that going long on the risky firm ensures its investment, decreasing its

competitor’s value, again generating profits on both positions. Thus, even with no

feedback channel from the stock market to the safe firm, it can still be targeted

by short selling due to strategic substitution.

Short selling restrictions must strike a balance between preventing value-

destroying manipulation and allowing informed short selling that improves price

discovery and investment efficiency (Engelberg et al., 2012; Deng et al., 2020).

As such, standard feedback models predict that the impact of such restrictions

on firm value depends on factors such as firms’ vulnerability to runs (Gao et al.,

2025) and the information possessed by speculators (Campello et al., 2024). In

contrast, our framework opens two channels of information flows from the specula-

tor to firms and financial markets, implying that manipulation is not restricted to

3The assumption that firm insiders learn from equity prices has received support from both
theory and empirical evidence. See Bond et al. (2012) for a survey.
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short sales. In a scenario under a shorting ban, we establish that going long on the

competitor suffices to convey negative information about the risky firm and induce

it to underinvest, which an uninformed speculator can exploit. Hence, although

short selling constraints can directly alleviate selling pressure, they do not prevent

manipulation when competitive interactions are present.

Notably, a comparison between our benchmark equilibrium and the equilib-

rium under a short selling ban reveals that both firms lose value in the latter.

While the safe firm loses value simply because its competitor is more likely to

invest, the risky firm loses value because the shorting restriction affects both the

negatively informed and uninformed speculator equally, which is value-destroying.

Thus, incorporating competitive considerations predicts that short selling bans

can be unambiguously value-destroying due to buy-side manipulative pressure on

competitors, adding to the discussion on the effectiveness and desirability of short

selling restrictions.

Tractability is challenging in feedback models where prices and investment de-

cisions are jointly determined. This is particularly the case when multiple shares

are traded, exponentially increasing the complexity of equilibria. The assump-

tion that one of the firms is of known type and invests with certainty circumvents

this challenge. Therefore, our model accommodates the trading of multiple stocks

with a single feedback channel between equity markets and real decisions, present-

ing novel, first-order effects of product market competition on manipulation in a

tractable way.

Several papers investigate the real economic implications of various feedback

channels (e.g., Jarrow (1992); Dow and Gorton (1997); Khanna and Sonti (2004);

Goldman and Strobl (2013); Edmans et al. (2015); Dow et al. (2017)). In

particular, Goldstein and Guembel (2008) lay the theoretical foundation for
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manipulation via short selling. More recently, Campello et al. (2024) study the

impact of short selling costs and show how managers can use stock repurchase

contracts to signal quality and prevent manipulation. Other papers investigate

how information production may be useful for managerial decision-making (Chang

and You, 2010; Gao and Liang, 2013; Goldstein and Yang, 2017, 2019; Terovitis,

2022). Of note, Yang and Xiong (2021) study endogenous information disclosure

when oligopolists learn from asset prices in making production decisions. Finally,

Terovitis and Vladimirov (2024) explore how buy-side manipulation can arise by

attracting high-quality stakeholders to the target firm.

We contribute to the literature on feedback effects by highlighting how incor-

porating product market relations is realistic and consequential, unveiling new

layers of trading strategies. In particular, our model reveals a buy-side component

of manipulation directed to the competitor of the target firm. As practical impli-

cations, the prevalence of manipulation may not be associated solely with short

interest, and pairs trading does not necessarily reflect information (Chen et al.,

2019; Barardehi et al., 2024). More generally, we show how indirect informational

channels through firm networks, such as learning from peers’ valuations (Foucault

and Fresard, 2014), may be contaminated with manipulation. Our results also

suggest that the ability of equity markets to improve allocation depends not

only on the prevalence of manipulation and managerial incentives (Goldstein and

Guembel, 2005; Singh and Yerramilli, 2014; Strobl, 2014) but also on the nature

of firms’ real interactions.

Our results add to the discussion surrounding controversial short selling regu-

lations. Although short sale restrictions can prevent “bear raids” that adversely

drive stock prices down (Campello and Graham, 2013; Brunnermeier and Oehmke,

2014), they can also undermine stock price informativeness and its disciplining ef-
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fect (Karpoff and Lou, 2010; Fang et al., 2016; Engelberg et al., 2017; Gao et al.,

2025; Matta et al., 2025). By going beyond the view that firms are isolated decision

makers, our model offers a more realistic framework to study possible limitations

of stock market interventions. In particular, we unveil how manipulation is not re-

stricted to short selling in firm networks, suggesting that competitive interactions

can impose “leakages” to short selling regulations.

A rich body of work studies the interplay between product markets and capital

structure (Brander and Lewis, 1986; Maksimovic, 1988; Harris and Raviv, 1991),

insider trading (Peress, 2010), industry returns (Bustamante and Donangelo,

2017), and investment decisions (Bustamante and Fresard, 2020). Lyandres

(2006) shows how debt as a commitment to engage in aggressive output strategies

depends on the degree of competitive interaction between rivals. In addition,

several papers study the strategic effects of financial interests on opponents,

either in competition or in litigation. Hansen and Lott (1995) establish that an

incumbent firm might take a short position in a potential entrant to facilitate

post-entry predation. Tookes (2008) argues that informed traders take positions

in product market competitors, especially following events in large firms. Choi

and Spier (2018) show how, by taking a short position in a defendant firm, a

plaintiff credibly threatens to bring a suit to trial, leading to larger settlements.

We show that financial feedback in product markets enables profitable positions

in competitors, even by uninformed agents and without post-entry considerations.

In particular, we identify manipulation as a novel means of predation that allows

traders to profit from transferring value across opponents.

The rest of the paper is organized as follows. Section 2 introduces our baseline

model. Section 3 presents our main results with short selling and under a short

selling ban. Section 4 concludes, and Appendix A contains the proofs of our results.
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2 The Model

This section presents our baseline model of product market competitors’ in-

vestment decisions and stock trading. There are four dates t ∈ {0, 1, 2, 3} and two

firms that make simultaneous investment decisions of interdependent values. In

t = 0, a risk-neutral strategic speculator may learn private information about how

the investment of one firm affects the other. Trading of both firms’ stocks take

place in the financial markets in t = 1 and t = 2. Finally, in t = 3 the firms make

investment decisions, open stock positions are liquidated and payoffs are realized.

2.1 The Product Market

There are two firms, indexed by i ∈ {A,B}, that compete in a product market.

Each firm is run by a manager who can make an investment Ii ∈ {0, K} of gross

profitability Θ per dollar invested. A firm’s type θωi , ω ∈ {l, h}, measures its

exposure to a negative externality imposed by its competitor’s investment. Firm

i’s investment project is “strong” when ω = l (θωi = θl) and “weak” when ω = h

(θωi = θh), where θh > θl > 0. Types occur with equal probability. The net value

of the investment by firm i depends on the firm’s own project type and both firms’

investment decisions as follows:

Vi(Ii, I−i, θ
ω) = (Θ− θωi I−i) Ii, (1)

where −i indexes firm i ’s competitor. Note that profits from investing depend on

types only when both firms invest. Moreover, not investing is an outside option

with a value of zero with certainty.4 Thus, we can interpret Vi(Ii, I−i, θ
ω) as

4For ease of exposition, we omit the assets in place in our definition of firm value. Including
them would have no major implications on the analysis.
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the NPV of firm i’s investment, implying that investment decisions are strategic

substitutes. In addition, we assume that

θh >
Θ

K
>

θh + θl

2
, (2)

which means that a firm with a weak project has negative value when both firms

invest, but ex-ante a firm should invest. Thus, a firm attains the highest possible

value when it invests alone and, if both firms invest, a strong firm still makes a

profit, whereas a weak firm loses value.5

To simplify notation, we adapt our product market model to the more familiar

notation of Goldstein and Guembel (2008). Specifically,

V ++ = ΘK, V + =
(
Θ− θlK

)
K, V − =

(
Θ− θhK

)
K.

Therefore, condition (2) now reads

V > 0 > V −, (3)

where V = V ++V −

2
is the ex-ante expected value of investment when a firm’s type

is unknown. Finally, suppose that

2V + > V ++, (4)

which means that the combined investment of two strong firms is more valuable

than the investment of a single firm. However, because V ++ > V +, investment by

a single firm is ex-ante better than the combined investment of firms of unknown

5Throughout the paper, we use the term “strong firm” and “weak firm” firm to refer to a
firm to with a strong and weak investment project, respectively.
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type. The reason is that firms do not internalize the negative effect of their own

investment on their competitors. As a result, both managers investing is the unique

equilibrium in dominant strategies of the product market model when both types

are unknown and no further information is available.

Although simple, our product market model features the key element for our

proposed stock trading strategy to arise: strategic substitution in investments. By

introducing competitive interactions as an additional determinant of firms’ values,

we allow for a greater range of payoffs as compared to the single-firm investment

problem. In turn, the speculator internalizes these interactions in her actions,

thereby significantly expanding her possible stock trading strategies. As a result,

equilibria in a full-fledged stock trading model where the types of both firms are

unknown are prohibitively large to characterize.

To simplify the equilibrium’s characterization, we assume that it is public

knowledge that firm B is strong: θωB = θl. Hence, firm B is “safe”, its manager

will invest with certainty, and the value of the investment is solely determined by

whether firm A also invests or not. Thus, VB will be either V ++ or V + when firm A

does not invest or invests, respectively. In contrast, firm A has a risky investment,

and VA will be either V +, V −, or 0, depending on its type and investment deci-

sion. This assumption substantially decreases the number of possible outcomes to

consider while keeping the essential elements for our proposed long-short trading

strategy to arise in equilibrium.

2.2 The Stock Market

Stock trading in the financial market closely follows Goldstein and Guembel

(2008)’s baseline model, except that there are two stocks that can be traded. In

t = 0 the speculator receives an informative signal S about firm A’s type with
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probability α. Otherwise, she receives an uninformative, empty signal ∅. By

assuming that firm A is strong or weak with probability 1
2
each, the speculator’s

possible signals are θl, θh, and ∅ with respective probabilities α
2
, α

2
, and 1−α, which

we refer to as “positively informed”, “negatively informed”, and “uninformed”

speculator.6 At each trading period t = 1, 2, the speculator submits market orders

to trade the stock of each firm, i.e., orders that are not contingent on current stock

prices. We define ut,i as the speculator’s order to buy, sell, or not trade the stock

of firm i at time t.

Besides the strategic speculator, there are two more types of agents partici-

pating on the stock market: noise traders and market makers. The noise traders

submit market orders ηt,i to buy, sell, or not trade the stock of each firm in each

period with equal probabilities. We assume that the noise traders’ order are un-

correlated both serially and across firms. We denote −1, 0, and 1 as a market

order to sell, not trade, and buy the stock of each firm in each period, respectively.

Therefore, both ut,i and ηt,i take values in {−1, 0, 1} for i = A,B and t = 1, 2.

When an agent does not trade a stock, we sometimes say they submit a “null

order” of size zero.

Following Kyle (1985), there is a market maker who sets equity prices and exe-

cutes order flows out of his inventory. We make the standard assumption that the

market maker is uninformed about firm A’s type. In each round of trading, the

orders received are processed at prices equal to the expected value of firms condi-

tional on the information available up to that period. For each period and firm,

the market maker observes only the total order flow Qt,i = ut,i + ηt,i, but not its

6Note that the term “positively informed”speculator refers to the “low” value of the signal
S = θl, which means that the firm is strong. Not to be confused with Goldstein and Guembel
(2008) where the term refers to the high value of the signal h. The same applies to the “negatively
informed” speculator case.
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individual components. Therefore, Qt,i ∈ {−2,−1, 0, 1, 2} for each stock and trad-

ing period. The market maker sets stock prices equal to the expected value of the

firm given the order flows of both stocks, i.e., pi,1(Q1,A, Q1,B) = E(Vi|Q1,A, Q1,B),

and pi,2(Q1,A, Q2,A, Q1,B, Q2,B) = E(Vi|Q1,A, Q2,A, Q1,B, Q2,B).

In this framework, the speculator’s trading strategy can be defined as follows.

In t = 1, she submits market orders on both stocks based only on her signal S.

In t = 2, her market orders are based on her signal and her orders and the total

order flows in t = 1.7

As we mentioned in Section 2.1, assuming that firm B’s investment is strong

simplifies the stock trading analysis substantially while keeping important features

that are unique to our model. Because firm B’s manager invests with certainty,

there is no feedback effect from the stock market to firm B’s investment. However,

the value of firm B is still determined by the stock market indirectly via firm A’s

investment. Therefore, in the presence of feedback effects via manager A learning

from stock prices, the speculator can still profit from her position in B by affecting

the investment of firm A. This profit, however, comes solely from the position

established in t = 1. The reason is that, once the market maker observes Q2,A and

Q2,B, the uncertainty about whether firm A invests or not is resolved, and p2,B is

set to the true value of firm B’s investment. Therefore, any order u2,B is opened

and closed at equal prices, and closing a position established in t = 1 is the same

as holding it to liquidation. As we will see in detail in Section 3 and Appendix

A, this property substantially reduces contingencies and possible deviations when

analyzing equilibrium strategies.

7For notation simplicity, we follow Goldstein and Guembel (2008) and make trading strategies
contingent on order flows only instead of stock prices.

11



3 Predation by Stock Price Manipulation

Suppose that the manager of firm A is uninformed about the profitability of his

firm’s investment opportunity. As such, he uses the information coming from stock

prices to guide his investment decision, thus opening a feedback channel from the

financial market to firm A’s real investment. Therefore, as in standard feedback

models, an equilibrium must endogenously determine stock prices and investment

decisions. In our model, trading strategies and price setting must account for the

two firms, but only the investment decision of firm A’s manager depends on stock

prices. Therefore, a Perfect Bayesian Nash Equilibrium of our model consists of

the following:

i) A trading strategy by the speculator {u1,i(S), u2,i(S, u1,i, Q1,A, Q1,B)}, i =

A,B that maximizes her expected final payoff given price-setting by the

market maker, managers’ investment decision, and the information available

in each trading period.

ii) An investment decision by firm A’s manager that maximizes expected firm

value given the speculator’s trading strategy and price-setting by the market

maker.

iii) A price-setting rule by the market maker pi,1(Q1,A, Q1,B) and

pi,2(Q1,A, Q2,A, Q1,B, Q2,B), i = A,B such that the market maker breaks even

in expectation given trading strategies and investment decisions.

As in standard manipulation models, low stock prices of firm A indicate that the

speculator might have negative information about the firm, leading its manager to

optimally call off the investment. Therefore, an uninformed speculator can profit

from short selling firm A by inducing it to not invest, driving its value to zero and
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closing the short position at a profit. As standard in the literature, we refer to an

uninformed trading strategy that profits from feedback effects as manipulation.

To ensure the existence of profitable manipulation, we make the following usual

assumption:

α

2
V − + (1− α)V < 0, (5)

which states that the probability of an informative signal is high enough that firm

A’s manager optimally calls off the investment if it is revealed that the speculator

is not positively informed.

3.1 Manipulation With Short Selling

In Goldstein and Guembel (2008), manipulation consists on the uninformed,

profitable short selling of a firm in equilibrium. In our model, however, there

is one more layer to consider. If the speculator is successful in leading firm A to

underinvest, she can also profit from a long position in firm B. Even if uninformed,

the speculator still has the informational advantage of knowing she will continue

to short sell firm A in t = 2. Therefore, in t = 1, she can establish a long position

in firm B when there is still uncertainty about firm A’s investment, and close the

position when firm B attains the highest possible value V ++. Because a long-short

strategy can generate profit on both legs of the portfolio by transferring value from

the firm targeted by the short order to the one on the long position, we refer to it as

a predatory order, which is unique to our framework. Our main result establishes

that the following equilibrium candidate can be supported.
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Consider the following trading strategy, which we denote ũ. First, we have that

ũ1,A(S = θl) = 1, ũ1,B(S = θl) = −1,

which means that the positively informed speculator establishes a long position in

firm A and a short position in firm B. In t = 2, the positively informed speculator

trades as follows. If the t = 1 order flows do not reveal the speculator’s trading,

she buys firm A again. If, however, her t = 1 trading is revealed, she is indifferent

between buying, selling and not trading firm A in t = 2, so we assume that

she randomizes between these actions with strictly positive probabilities so the

equilibrium does not depend on off-the-path beliefs. In addition, the speculator is

indifferent between t = 2 trades of firm B for any t = 1 order flows. As discussed

in Section 2.2, all that matters for the value of firm B is whether firm A invests

or not. Once Q2,A is observed, this uncertainty is resolved, which sets p2,B to the

firm’s true value, making any trade of firm B’s stock in t = 2 of net zero value.

Again, we assume that the speculator randomizes between actions with positive

probabilities.8 Formally, t = 2 strategies of the positively informed speculator are:

ũ2,A(S = θl, Q1,A, Q1,B) =


1 if Q1,A ∈ {0, 1} and Q1,B = 0

−1, 0, or 1 if Q1,A = 2 or Q1,B ∈ {−1,−2},

and

ũ2,B(S = θl, Q1,A, Q1,B) = −1, 0, or 1, for any Q1,A, Q1,B.

Both the negatively informed and the uninformed speculator use the same trading

8These assumptions imply that we are actually describing a continuum of equilibria.
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strategy as follows:

ũ1,A(S ∈ {θh, ∅}) =


0 with probability µ

−1 with probability 1− µ,

with µ endogenously determined in equilibrium. Trading of firm B’s stock is

ũ1,B(S ∈ {θh, ∅}) = 1.

In t = 2, the trading strategies are

ũ2,A(S ∈ {θh, ∅}, Q1,A, Q1,B) =


−1 if Q1,A ∈ {0, 1} and Q1,B = 0

−1, 0, or 1 if Q1,A ∈ {−2,−1} or Q1,B ∈ {1, 2},

and

ũ2,B(S ∈ {θh, ∅}, Q1,A, Q1,B) = −1, 0, or 1, for any Q1,A, Q1,B.

In words, if S = θl the speculator’s t = 1 orders are revealed to the market

maker if Q1,A = 2 or Q1,B < 0, inclusive. In this case, p1,A = p1,B = V +, both

firms invest, and the speculator does not profit from any further transactions, thus

randomizing between buy, sell and null orders in t = 2. Interestingly, the positively

informed speculator short sells the stock of the strong firm. The reason this is

profitable is that, by going long on firm A, the speculator ensures that it will invest,

and hence firm B will attain its lowest possible value of V +. Therefore, if the order

flows do not reveal the speculator’s information in t = 1, she is able to establish

a short position in firm B at a price that is higher than V + because the market

maker still assigns a positive probability to firm A not investing. However, the
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speculator knows she will further go long on firm A, ensuring its investment. This

informational advantage over the market allows the positively informed speculator

to profit from her short position in firm B.

The negatively informed and uninformed speculators randomize between selling

and not trading firm A in t = 1. The randomization parameter µ is the same for

both types of speculators, as they face the same trade-off in t = 1. In this case,

the speculator goes long on firm B, which is profitable because she attempts to

make firm A cancel the investment. If successful, she establishes a long position in

B and closes it at the highest value V ++. As the uninformed speculator places a

predatory order against a firm of unknown type for the benefit of its competitor,

we refer to this strategy as predation by stock price manipulation.

One distinction between our equilibrium and the original one-firm model is

that here, the negatively informed and uninformed speculators play an identical

strategy in both trading periods. In Goldstein and Guembel (2008), the unin-

formed speculator who does not trade in t = 1 also does not trade in t = 2 when

Q1 = 0. In that case, the speculator is indifferent between selling and not trading,

with not trading composing the equilibrium. Here, however, this is not the case

due to the long position in firm B. By selling firm A in t = 2, the uninformed

speculator increases the probability that firm A will not invest, which increases

her expected returns on firm B. As a result, the uninformed speculator strictly

prefers to short sell firm A in t = 2 even if she did not trade in t = 1, provided

that Q1,A = Q1,B = 0.

One last feature of ũ and the stock market in our framework is worth noting.

First, the order flows of both stocks can reveal information to the market maker. In

particular, because the speculator always trades the stock of firm B, any order flow

Q1,B ̸= 0 reveals her trading in a way that prevents her from profiting. Therefore,
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Q1,B = 0 is a necessary condition for any speculator to profit.

Our main result establishes the existence of an equilibrium with predation by

stock price manipulation.

Proposition 1 Suppose that conditions (3), (4), and (5) are satisfied. There ex-

ists an α∗ such that, for α ≥ α∗, trading strategy ũ can be sustained in equilibrium.

In words, if the stock market is sufficiently informative in the sense of α being

large enough, there exists an equilibrium with predation by manipulation. Propo-

sition 1 establishes sufficient conditions for existence, as no other parametric re-

strictions are required.9 In our equilibrium, the speculator always use a long-short

strategy regardless of her signal. The negatively informed and uninformed spec-

ulators use the same trading strategy, which we define in detail in the following

corollary that follows from the proof of Proposition 1.

Corollary 1 In the equilibrium where the speculator trades according to ũ, both

the negatively informed and the uninformed speculator short sell firm A in t = 1

with probability 1− µ, where

µ =


0, if 4V ++ ≤ (3 + 2α)V + + V −

4V ++ − (3 + 2α)V + − V −

(5− 2α)V + − V − , if 4V ++ > (3 + 2α)V + + V −.
(6)

Note that µ < 1 by condition (4), meaning that the negatively informed and

uninformed speculators either sell stock A in t = 1 with certainty or mix between

selling and not trading. In addition, note that µ is decreasing in α, increasing in

9Although we do not consider equilibria without manipulation in our analysis, Goldstein and
Guembel (2008) show that, under certain conditions, any equilibrium will feature manipulation
(See their Proposition 3). Since our framework features an additional incentive to engage in
manipulation (the long position in firm B), a similar argument can be made.
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V ++

V + , and decreasing in V −

V + . These comparative statics generate empirical predic-

tions of the product and financial market aspects that drive short selling in risky

firms that are exposed to feedback effects, that is, conditional on S ∈ {θh, ∅}.

First, short selling firm A is more likely when the stock market is more informa-

tive. Second, short selling is less likely when the value of a single firm that invests

is large relative to the value of a strong firm when both invest. The reason is that,

when V ++ is higher relative to V +, the profit from closing the long position in

firm B increases relative to the profit from closing short positions in A. Since the

only way the speculator can profit from stock B is with the position established

in t = 1, the speculator makes her t = 1 orders less likely to be revealed by not

trading firm A. Finally, more short selling is expected when the losses from bad

projects are smaller relative to good projects when both firms invest. In such case,

short positions in firm A are established at higher prices, especially in t = 1, thus

increasing the probability of initial short selling.

To further illustrate our results, we provide two examples of parameters that

compose equilibria with trading strategy ũ. The values V + = 10, V − = −2,

V ++ = 11, and α ≥ 4
5
constitute an equilibrium where the negatively informed

and uninformed speculators always short sell firm A in t = 1 (µ = 0). The values

V + = 5, V − = −4, V ++ = 6, and α = 1
2
form an equilibrium where the negatively

informed and uninformed speculators mix between not trading and short selling

firm A in t = 1 (µ = 1
3
).

3.2 Manipulation Under a Short Selling Ban

Short selling constraints are controversial regulations among academics and

practitioners (Bris et al., 2007). On the one hand, short selling can improve price

discovery, leading to more efficient investment decisions and overall allocation of
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capital when employed by informed traders. On the other hand, uninhibited short-

ing activity enables manipulation via “bear raids”, which are detrimental to firms

regardless of their underlying fundamentals.

While theoretical research accurately models manipulation via short selling,

the desirability and effectiveness of shorting restrictions is disputable and typically

dependent on parametric conditions (Gao et al., 2025; Aliyev and Deng, 2024). In

addition, as multiple firms interact along production networks, it is questionable

whether manipulation necessarily takes the form of bear raids, provided that there

are multiple ways to convey information on stock markets.

Within this discussion, our framework offers a more realistic, yet tractable way

to examine short selling bans when multiple firms interact in competition. In

particular, the possibility of trading two stocks opens two avenues of information

from the speculator to the market maker.10 Therefore, it is not clear whether

interventions that curb short selling are effective against manipulative trading. In

this section, we leverage these unique features of our model to study the effects of

a short selling ban on both manipulative trading and firm value.

3.2.1 Manipulation With Long Positions

Assume the same financial market structure described in Section (2.2), except

that the speculator cannot place a short sale order. That is, the speculator can

only sell stock that she holds. Since the speculator starts with no position in either

firm, she can only buy or not trade the stock of each firm in t = 1. Under this

restriction, consider the following trading strategy, which we denote usb:

usb
1,A(S = θl) = 1, usb

1,B(S = θl) = 0,

10Although there is only one feedback channel, as firm B’s investment does not depend on
prices.
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which means that the positively informed speculator places a long and a null order

on firms A and B, respectively. In t = 2, the positively informed speculator trades

as follows:

usb
2,A(S = θl, Q1,A, Q1,B) =


1 if Q1,A ∈ {0, 1} and Q1,B ∈ {0, 1}

−1, 0, or 1 if Q1,A = 2 or Q1,B = −1,

and

usb
2,B(S = θl, Q1,A, Q1,B) = −1, 0, or 1 for any Q1,A, Q1,B.

Again, the negatively informed and the uninformed speculators use the same

trading strategy, as follows:

usb
1,A(S ∈ {θh, ∅}) = 0, usb

1,B(S ∈ {θh, ∅}) = 1,

and t = 2 trading strategies are

usb
2,A(S ∈ {θh, ∅}, Q1,A, Q1,B) =


0 if Q1,A ∈ {0, 1} and Q1,B ∈ {0, 1}

−1, 0, or 1 if Q1,A − 1 or Q1,B = 2,

and

usb
2,B(S ∈ {θh, ∅}, Q1,A, Q1,B) = −1, 0, or 1 for any Q1,A, Q1,B.

In words, the speculator does not trade a stock when she would short sell it in

t = 1 when following ũ. In t = 2, she repeats her t = 1 trading of firm A unless

her position was revealed by the order flows, in which case she randomizes across

all possible actions. Again, her t = 2 trading of firm B is innocuous so we assume

she randomizes across actions regardless of her signal and past order flows.
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Our next result establishes the conditions for which usb constitutes an equilib-

rium with a short sale ban.

Proposition 2 Suppose that conditions (3), (4), and (5) are satisfied and short

selling is not allowed. If it holds that

(3 + α)V + + V − ≥ 2V ++, (7)

there exists an equilibrium where the speculator trades according to usb.

With competition in strategic substitutes, a short selling ban does not prevent

manipulation, as an uninformed speculator can still induce firm A underinvest.

This transfers value from firm A to firm B, allowing the speculator to close the

long position in B at a profit. With no short sales, buying firm B is how a

negatively informed speculator conveys the negative information about firm A,

which the uninformed speculator mimics. Both speculators make the same ex-

ante expected profits by following this strategy, as the profit comes solely from the

long position in firm B, therefore not depending on firm A’s type. Finally, note

that our parametric examples of equilibria with short selling in Section (3.1) also

admit an equilibrium under a short sale ban as in Proposition 2.

Although a short selling ban does not prevent manipulation, in our equilibrium

on Proposition 2, firm A is less likely to cancel investments than in the equilib-

rium in Proposition 1. However, since the negatively informed and uninformed

speculator play the same trading strategy in both equilibria, a short selling ban

hinders both informed and uninformed short selling in the same way, which leads

us to our next result.
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Corollary 2 Let V ss
i and V sb

i be the values of firm i under the equilibrium in

Proposition 1 and Proposition 2, respectively. The following holds

(i). E(V ss
A ) > E(V sb

A ), and E(V ss
B ) > E(V sb

B ).

(ii). E(V ss
A )− E(V sb

A ) is increasing in α and E(V ss
B )− E(V sb

B ) is decreasing in α.

In words, the ex-ante expected values of both firms are lower in our equilibrium

under a short selling ban relative to the equilibrium with short sales of Section

(3.1). Additionally, when the financial market is more informative, this difference

increases for firm A, but decreases for firm B.

In our equilibrium under a short selling ban, firm A is more likely to invest,

so the ex-ante value of firm B obviously decreases. However, because the short

sale ban affects the negatively informed and the uninformed speculator similarly,

the value of firm A also decreases, by assumption (5). Moreover, when the stock

market is more informative, it is more likely that underinvestment by firmA reflects

negative information, so establishing a short sale ban allows more investment by

firm A when it is weak, further destroying its value. As for firm B, all that matters

is whether firm A invests or not. With short selling allowed, investment of firm

A is more sensitive to α than under a short selling ban. Therefore, at high values

of α, establishing a short selling ban increases investment by firm A, but not so

much, which alleviates firm B’s loss in expected value.

3.2.2 The Impossibility of Manipulation With Regular Sales

Condition (7) states that V ++ cannot be too large, otherwise the speculator has

an incentive to deviate from usb. Specifically, the speculator can further increase

the probability that firm A will not invest by buying both firms in t = 1 and

selling firm A in t = 2. In such deviation, the speculator closes the long position

22



in firm A at a loss, but increases the expected value of the position in firm B.

Condition (7) states that the gain on firm B is small relative to the loss on firm

A, therefore ensuring the optimality of usb. However, this condition raises the

question of whether an equilibrium where the speculator sells firm A in t = 2

exists, as we discuss in our next result.

Proposition 3 Suppose that conditions (3), (4), and (5) are satisfied and short

selling is not allowed. Suppose that the positively informed speculator trades ac-

cording to usb. If the negatively informed and uninformed speculators follow a

strategy where they buy both firms in t = 1 and sell firm A in t = 2, they make a

negative profit.

Proposition 3 states that no equilibrium with a “regular” sale of stock A exists

under our parametric conditions and a short selling ban. When the speculator

holds long positions in both stocks and sells A in t = 2, inducing it to not invest,

the speculator makes a profit on B, but also liquidates the long position in A at

a value of zero. Condition (4) implies that the t = 1 loss on A more than offsets

the gain in B, so this strategy cannot compose an equilibrium.

3.3 Discussion and Empirical Implications

Our results in this section underscore how incorporating firms network interac-

tions to the standard manipulation model is not only realistic, but also expands the

scope of stock trading and manipulation in a non-trivial way. Specifically, the key

feature of our model that drives the results is strategic substitution in investment

decisions, which transfers value across firms. By internalizing these competitive

interactions into her trading strategy, the speculator is able profit on both legs of

the portfolio by establishing a long-short position. If uninformed about economic
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fundamentals, this strategy gives rise to a novel form of stock manipulation that

benefits one firm at the expense of its competitor.

In such a scenario, a short sales ban alleviates overall selling pressure, but it

does not prevent manipulation. Although speculators cannot circumvent a short

sale ban with regular selling, they can still manipulate stock prices with buying

pressure on competitors to convey seemingly pessimistic information. This result

highlights how competitive interactions can pose additional challenges to short

selling interventions, adding to the already controversial debate surrounding reg-

ulatory interventions on shorting activity.

Our model implies that firm interactions in the real economy are meaningful in

the presence of feedback effects. In particular, the theoretical results derived here

are more likely to materialize within industries under fierce competition, where

investment and output expansions tend to hurt competitors. Our results also sug-

gests that risky firms that compete against strong, profitable firms with investment

opportunities of known good quality are more likely to be targeted by predation in

the form of stock price manipulation. Finally, our findings also predict that simple

short selling restrictions tend to be less effective in curbing manipulation in such

competitive scenarios, possibly being detrimental to all firms in these industries.

4 Concluding Remarks

We show how product market competition can have first-order effects on the

boundaries of stock price manipulation. We propose a model where uninformed

speculators internalize strategic substitution in competitors’ investment levels by

pairing a short sell and a buy trade on their stocks. This trading strategy induces

the firm targeted by short selling to forego profitable investments and lose value
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to its rival, allowing the speculator to close both positions at a profit.

Under a short selling ban, the speculator can still induce a firm to cancel in-

vestments by establishing a long position in its rival. In this scenario, the expected

value of both firms is lower when compared to our benchmark case with short sales.

Thus, encompassing competitive interactions to feedback effects can undermine

the effectiveness of short selling restrictions aimed at curbing manipulative trading.

Our novel focus on the interplay between manipulation and product market

competition brings together the literature on feedback effects and predation. We

acknowledge that our model is stylized for tractability relative to a full-fledged

extension, where the investment prospects of both firms are possibly unknown

to speculators. With multiple feedback channels, it is likely that any firm could

potentially be the target of predation by manipulation11 and the dynamics of

firms’ responses to stock price movements would arguably be richer. In addition,

such a model could better explore the hedging property that long-short positions

have with respect to shocks that are common to multiple firms.

Nevertheless, we take an important first step toward a better understanding of

how product markets and financial feedback are intertwined. For future research,

a thorough comprehension of this relationship can aid regulators in designing

policies that prevent manipulative trading while preserving the allocational role

of stock prices in complex firm networks.

11In an earlier version, we developed a model where the types of both firms are possibly
unknown. To keep the model tractable, the speculator trades the stocks of both firms simulta-
neously and only once. However, her order is randomly lined up with that of the noise trader
and both orders are executed in sequence, with the market maker being unable to distinguish
between them. In equilibrium, an uninformed speculator would play a long-short strategy but
would randomize across firms to determine which one would be targeted by the short sale.

25



References

Aliyev, Nihad, and Xinyi Deng, 2024, Short selling constraints and their impact

on corporate investment decisions, Working Paper.

Allen, Franklin, and Douglas Gale, 1992, Stock price manipulation, Review of

Financial Studies 5, 503–529.

Barardehi, Yashar, Zhi Da, and Mitch Warachka, 2024, The information in

industry-neutral self-financed trades, Journal of Financial and Quantitative

Analysis 59, 796–829.

Bolton, Patrick, and David Scharfstein, 1990, A theory of predation based on

agency problems in financial contracting, American Economic Review 93, 93–

106.

Bond, Philip, Alex Edmans, and Itay Goldstein, 2012, The real effects of financial

markets, Annual Review of Financial Economics 4, 339–360.

Brander, James, and Tracy Lewis, 1986, Oligopoly and financial structure, the

limited liability effect, American Economic Review 76, 956–970.

Bris, Arturo, William N. Goetzmann, and Ning Zhu, 2007, Efficiency and the

bear: Short sales and markets around the world, The Journal of Finance 62,

1029–1079.

Brunnermeier, Markus K., and Martin Oehmke, 2014, Predatory short selling,

Review of Finance 18, 2153–2195.

Brunnermeier, Markus K., and Lasse Heje Pedersen, 2005, Predatory trading,

Journal of Finance 60, 1825–1863.

26



Bustamante, M. Cecilia, and Andres Donangelo, 2017, Product market competi-

tion and industry returns, Review of Financial Studies 30, 4216–4266.

Bustamante, M. Cecilia, and Laurent Fresard, 2020, Does firm investment respond

to peers’ investment?, Management Science 67, 4703–4724.

Campello, Murillo, and John R. Graham, 2013, Do stock prices influence cor-

porate decisions? Evidence from the technology bubble, Journal of Financial

Economics 107, 89–110.

Campello, Murilo, Rafael Matta, and Pedro Saffi, 2024, Price informativeness and

corporate investment: A model of costly manipulation and share repurchases,

Working Paper.

Chang, Chun, and Xiaoyun You, 2010, Informational efficiency and liquidity pre-

mium as the determinants of capital structure, Journal of Financial and Quan-

titative Analysis 45, 401–440.

Chen, Huafeng, Shaojun Chen, Zhuo Chen, and Feng Li, 2019, Empirical investi-

gation of an equity pairs trading strategy, Management Science 65, 1403–1428.

Choi, Albert H., and Kathryn E. Spier, 2018, Taking a financial position in your

opponent in litigation, American Economic Review 108, 3626–3650.

Deng, Xiaohu, Gao Lei, and Jeong-Bon Kim, 2020, Short-sale constraints and

stock price crash risk: Causal evidence from a natural experiment, Journal of

Corporate Finance 60.

Dow, James, Itay Goldstein, and Alexander Guembel, 2017, Incentives for infor-

mation production in markets where prices affect real investment, Journal of

The European Economic Association 15, 877–909.

27



Dow, James, and Gary Gorton, 1997, Stock market efficiency and economic effi-

ciency: Is there a connection?, Journal of Finance 52, 1087–1129.

Edmans, Alex, Itay Goldstein, and Wei Jiang, 2015, Feedback effects, asymmetric

trading, and the limits to arbitrage, American Economic Review 105, 3766–3799.

Engelberg, Joseph E., Adam V. Reed, and Matthew C. Riggenberg, 2012, How

are shorts informed? Short sellers, news, and information processing, Journal

of Financial Economics 105, 260–278.

Engelberg, Joseph E., Adam V. Reed, and Matthew C. Ringgenberg, 2017, Short

selling risk, Journal of Finance 73, 755–786.

Fang, Vivian, Allen Huang, and Jonathan Karpoff, 2016, Short selling and earnings

management: A controlled experiment, Journal of Finance 71, 1251–1294.

Foucault, Thierry, and Laurent Fresard, 2014, Learning from peers’ stock prices

and corporate investment, Journal of Financial Economics 111, 554–577.

Frésard, Laurent, and Gordon M. Phillips, 2022, Product markets, competition

and corporate finance: A review and directions for future research, in David

Denis, ed., Handbook of Corporate Finance (Edward Elgar Publishing).

Gao, Pingyang, Xu Jiang, and Jinzhi Lu, 2025, Manipulation, panic runs, and the

short selling ban, Journal of Economic Theory 223, 105939.

Gao, Pingyang, and Pierre Jinghong Liang, 2013, Informational feedback, adverse

selection, and optimal disclosure policy, Journal of Accounting Research 51,

1133–1158.

28



Goldman, Eitan, and Günter Strobl, 2013, Large shareholder trading and the

complexity of corporate investment, Journal of Financial Intermediation 22,

106–122.

Goldstein, Itay, and Alexander Guembel, 2005, Manipulation and the allocational

role of prices, Working Paper.

Goldstein, Itay, and Alexander Guembel, 2008, Manipulation and the allocational

role of prices, Review of Economic Studies 75, 133–164.

Goldstein, Itay, and Liyan Yang, 2017, Information disclosure in financial markets,

Annual Review of Financial Economics 9, 101–125.

Goldstein, Itay, and Liyan Yang, 2019, Good disclosure, bad disclosure, Journal

of Financial Economics 131, 118–138.

Hansen, Robert G., and John R. Lott, Jr., 1995, Profiting form induced changes

in competitors’ market values: The case of entry and entry deterrence, Journal

of Industrial Economics 43, 261–276.

Harris, Milton, and Artur Raviv, 1991, The theory of capital structure, Journal of

Finance 46, 297–355.

Jarrow, Robert, 1992, Market manipulation, bubbles, corners, and short squeezes,

Journal of Financial and Quantitative Analysis 27, 311–336.

Karpoff, Jonathan M., and Xiaoxia Lou, 2010, Short sellers and financial miscon-

duct, Journal of Finance 65, 1879–1913.

Khanna, Naveen, and Ramana Sonti, 2004, Value creating stock manipulation:

Feedback effect of stock prices on firm value, Journal of Financial Markets 7,

237–270.

29



Kyle, Albert, 1985, Continuous auctions and insider trading, Econometrica 53,

1315–1336.

Lyandres, Evgeny, 2006, Capital structure and interaction among firms in output

markets: Theory and evidence, Journal of Business 79, 2381–2421.

Maksimovic, Vojislav, 1988, Capital structure in repeated oligopolies, RAND Jour-

nal of Economics 19, 389–407.

Matta, Rafael, Sergio H. Rocha, and Paulo Vaz, 2025, Short selling and product

market competition, Journal of Banking and Finance 171, 107335.

Peress, Joel, 2010, Product market competition, insider trading, and stock market

efficiency, Journal of Finance 65, 1–43.

Singh, Rajdeep, and Vijay Yerramilli, 2014, Market efficiency, managerial com-

pensation, and real efficiency, Journal of Corporate Finance 29, 561–578.

Strobl, Günter, 2014, Stock-based managerial compensation, price informative-

ness, and the incentive to overinvest, Journal of Corporate Finance 29, 594–606.

Terovitis, Spyros, 2022, Information disclosure and the feedback effect in capital

markets, Journal of Financial Intermediation 49.

Terovitis, Spyros, and Vladimir Vladimirov, 2024, How financial markets create

superstars, Working Paper.

Tookes, Heather E., 2008, Information, trading, and product market interactions:

Cross-sectional implications of informed trading, Journal of Finance 63, 379–

413.

30



Yang, Liyan, and Yan Xiong, 2021, Disclosure, competition, and learning from

asset prices, Journal of Economic Theory 197.

Appendix A Proofs

Proof of Proposition 1

We follow Goldstein and Guembel (2008) and show that, given (3)—(5), ũ is an equilibrium

in four parts. In part A, we determine stock prices given both firms’ investment decisions and

the speculator’s trading strategy. In part B, we show that t = 2 trading strategies are optimal

given market prices, investment decisions, and t = 1 trading strategies. Part C shows that t = 1

trading strategies are optimal. Finally, part D discusses off-the-path outcomes.

A. Stock prices and firms’ investments: First, firm B always invests because it is surely

strong. Thus, any uncertainty about firm B’s value comes solely from the investment of firm A.

In contrast, firm A does not invest when its expected value is negative, which, by assumption

(5), happens when order flows reveal that the speculator did not observe S = θl.

In our framework of two stocks being traded, the order flow of both stocks can reveal in-

formation about the speculator’s signal. However, a few features of the model and ũ simplify

characterization. As discussed in Section 3, the speculator cannot profit from a position estab-

lished in firm B in t = 2, as any action at that point yields zero profits. In this case, we assume

that the speculator randomizes across all possible actions u2,B regardless of her signal so we

do not depend on off-the-path beliefs about Q2,B . As a result, Q2,B is uninformative and can

be disregarded in the characterization. In addition, any Q1,B < 0 reveals that S = θl whereas

Q1,B > 0 reveals that S ∈ {θh, ∅}, making the expected value of firm A’s investment negative.12

Therefore, any Q2,A ̸= 0 prevents the speculator from profiting from the positions at either firm.

Using Bayes rule, the prices along the equilibrium path are:

p2,A(Q1,A, Q2,A, Q1,B) = 0, p2,B(Q1,A, Q2,A, Q1,B) = V ++, when Q1,A ∈ {−2,−1} and

Q1,B ∈ {0, 1, 2}; or when Q1,A ∈ {0, 1} and either Q1,B ∈ {1, 2} or Q2,A ∈ {−2,−1},
(8)

12Later in the proof we discuss off-the-path cases where Q1,A and Q1,B are conflicting with
respect to revealing the speculator’s signal.
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p2,A(Q1,A, Q2,A, Q1,B) = p2,B(Q1,A, Q2,A, Q1,B) = V +, when Q1,A = 2 and

Q1,B ∈ {−2,−1, 0}; or when Q1,A ∈ {0, 1} and either Q1,B ∈ {−2,−1} or Q2,A ∈ {1, 2},
(9)

p2,A(0, 0, 0) = V , p2,B(0, 0, 0) = V +, (10)

p2,A(1, 0, 0) =
αV + + αµV − + 2(1− α)µV

α(1 + µ) + 2(1− α)µ
, p2,B(1, 0, 0) = V +. (11)

Prices in t = 1 are computed as in Goldstein and Guembel (2008) and are given by

p1,A(Q1,A, Q1,B) = 0, p1,B(Q1,A, Q1,B) = V ++, when Q1,A ∈ {−2,−1} and

Q1,B ∈ {0, 1, 2}; or when Q1,A = 0 and Q1,B ∈ {1, 2},
(12)

p1,A(Q1,A, Q1,B) = p1,B(Q1,A, Q1,B) = V +, when Q1,A = 2 and Q1,B ∈ {−2,−1, 0};

or when Q1,A ∈ {0, 1} and Q1,B ∈ {−2,−1},
(13)

p1,A(1, 0) =
1

3
p2,A(1, 0, 0) +

2

3

αV +

α(1 + µ) + 2(1− α)
,

p1,B(1, 0) =
1

3

α(3 + µ) + 2(1− α)µ

α(1 + µ) + 2(1− α)µ
V + +

2

3

αµ+ 2(1− α)µ

α(1 + µ) + 2(1− α)µ
V ++,

(14)

where p2,A(1, 0, 0) is given in (11). Finally,

p1,A(0, 0) =
1

3
V +

α

3
V +,

p1,B(0, 0) =
1 + α

3
V + +

2− α

3
V ++.

(15)

B. Trading strategies in t = 2: Next, we show that there are no profitable deviations from ũ

in t = 2 given the prices above. Recall that u2,B is innocuous, so we only have to account for

possible deviations in u2,A.

The positively informed speculator goes long on firm A and short on firm B in t = 1. If

Q1,A = 2 or Q1,B ∈ {−2,−1} inclusive, all actions generate zero profits on the trade of both

stocks, so she is indifferent. Suppose that Q1,B = 0. If Q1,A = 1, buying firm A again yields a

profit of 4
3V

+−p1,A(1, 0)− 1
3p2,A(1, 0, 0) on firm A’s position, and p1,B(1, 0)−V + on firm B. Not

trading firm A generates 2
3V

+ − p1,A(1, 0) on firm A, and p1,B(1, 0)− 2
3V

+ − 1
3V

++ on firm B.

Selling generates 1
3p2,A(1, 0, 0)− p1,A(1, 0) and p1,B(1, 0)− 1

3V
+ − 2

3V
++. Clearly, buying again

in t = 2 dominates in both the long and short legs of the portfolio. If Q1,A = 0, buying firm
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A again generates a profit of 4
3V

+ − p1,A(0, 0)− 1
3V on firm A, and p1,B(0, 0)− V + on firm B.

Not trading yields 2
3V

+ − p1,A(0, 0) and p1,B(0, 0)− 2
3V

+ − 1
3V

++. Selling gives 1
3V − p1,A(0, 0)

and p1,B(0, 0) − 1
3V

+ − 2
3V

++. Again, buying firm A yields higher profits on both legs, so the

speculator buys in t = 2.

The negatively informed speculator that short sells firm A and goes long on firm B: If Q1,A ∈

{−2,−1} or Q1,B ∈ {1, 2}, all actions generate zero profits, so she is indifferent. Suppose that

Q1,A = Q1,B = 0. Buying firm A yields p1,A(0, 0)− 2
3V

+− 1
3V on stock A, and −p1,B(0, 0)+V +

on firm B. Not trading generates p1,A(0, 0)− 2
3V

− and −p1,B(0, 0)+
2
3V

++ 1
3V

++. Selling again

gives p1,A(0, 0) +
1
3V − 2

3V
− and −p1,B(0, 0) +

1
3V

+ + 2
3V

++. Selling stock A generates higher

profits on both positions, so the speculator unambiguously chooses to sell.

The negatively informed speculator that does not trade stock A and goes long on firm B:

If Q1,A = −1 or Q1,B ∈ {1, 2}, all actions generate zero profits, so she is indifferent. Suppose

that Q1,B = 0. If Q1,A = 1, buying firm A generates V − − 2
3V

+ − 1
3p2,A(1, 0, 0) on stock A, and

−p1,B(1, 0)+V + on firm B. Not trading generates 0 on firm A, and −p1,B(1, 0)+
2
3V

+ + 1
3V

++

on stock B. Selling gives 1
3p2,A(1, 0, 0)−

1
3V on stock A, and −p1,B(1, 0)+

1
3V

++ 2
3V

++ on stock

B, so she chooses to sell. If Q1,A = 0, buying firm A generates V − − 2
3V

+ − 1
3V on stock A, and

−p1,B(0, 0) + V + on stock B. Not trading yields 0 on stock A, and −p1,B(0, 0) +
2
3V

+ + 1
3V

++

on stock B. Selling yields 1
3V − 1

3V
− and −p1,B(0, 0) +

1
3V

+ + 2
3V

++, so she chooses to sell.

The uninformed speculator that short sells firm A and goes long on firm B: If Q1,A ∈

{−2,−1} or Q1,B ∈ {1, 2}, all actions generate zero profits, so she is indifferent. Suppose that

Q1,A = Q1,B = 0. Buying firm A generates p1,A(0, 0)− 2
3V

+− 1
3V on firm A, and −p1,B(0, 0)+V +

on firm B. Not trading yields p1,A(0, 0)− 2
3V and −p1,B(0, 0)+

2
3V

+ + 1
3V

++. Selling generates

p1,A(0, 0)− 1
3V and −p1,B(0, 0) +

1
3V

+ + 2
3V

++, so she sells firm A again.

Finally, the uninformed speculator that does not trade stock A and goes long on firm B:

If Q1,A = −1 or Q1,B ∈ {1, 2}, all actions generate zero profits, so she is indifferent. Suppose

Q1,B = 0. If Q1,A = 1, buying firm A generates V − 2
3V

+ − 1
3p2,A(1, 0, 0) and V + − p1,B(1, 0).

Not trading yields 0 on firm A, and −p1,B(1, 0)+
2
3V

+ + 1
3V

++ on firm B, and selling generates

1
3p2,A(1, 0, 0)−

1
3V and −p1,B(1, 0) +

1
3V

+ + 2
3V

++, so she chooses to sell. If Q1,A = 0, buying

yields 2
3V − 2

3V
+ and −p1,B(0, 0) + V +. Not trading generates 0 on stock A, and −p1,B(0, 0) +

2
3V

+ + 1
3V

++ on stock B. Selling generates 0 on stock A, and −p1,B(0, 0) +
1
3V

+ + 2
3V

++ on

stock B, so she strictly prefers to sell.
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C. Trading strategies in t = 1: Along the equilibrium path, the negatively informed spec-

ulator makes an expected profit of 1
9

[
(p1,A(0, 0) +

1
3V − 2

3V
−) + ( 13V

+ + 2
3V

++ − p1,B(0, 0))
]

if she short sells firm A in t = 1, where the first and second terms in parenthesis correspond

to the profit on stocks A and B, respectively. If she does not trade in t = 1, her total

expect profits are 1
9

[
( 13p2,A(1, 0, 0) +

1
3V − 2

3V
−) + ( 23V

+ + 4
3V

++ − p1,B(0, 0)− p1,B(1, 0))
]
.

The uninformed speculator makes an expected profit of

1
9

[
(p1,A(0, 0)− 1

3V ) + ( 13V
+ + 2

3V
++ − p1,B(0, 0))

]
if she short sells firm A in t = 1, and

1
9

[
( 13p2,A(1, 0, 0)−

1
3V ) + ( 23V

+ + 4
3V

++ − p1,B(0, 0)− p1,B(1, 0))
]
if she does not trade. For

both speculators, the expression that defines the t = 1 trading strategy with respect to selling

or not trading A is

p1,A(0, 0)−
1

3
p2,A(1, 0, 0) ⋚

1

3
V + +

2

3
V ++ − p1,B(1, 0). (16)

Specifically, if the left-hand side of (16) is strictly greater than the right-hand side, both spec-

ulators short sell firm A in t = 1 with certainty. If (16) holds in equality, the speculators are

indifferent and mix between the two. Finally, if the left-hand side of (16) is strictly less than the

right-hand side, both speculators do not trade firm A in t = 1. Using stock prices from part A

in (16) allows us to pin down µ in closed-form as reported in (6).

By following ũ, total ex-ante expected payoffs are as follows. The negatively informed and

uninformed speculators make profits as described above. The positively informed speculator

makes a profit of

1

9

[(
8

3
V + − p1,A(1, 0)− p1,A(0, 0)−

1

3
p2,A(1, 0, 0)−

1

3
V

)
+
(
p1,B(1, 0) + p1,B(0, 0)− 2V +

) ]
.

(17)

By assumptions (3)—(5), these are all strictly positive. Next, we show that there are not prof-

itable deviations from the ũ in t = 1.

Suppose that the positively informed speculator does not trade firm A in t = 1 while she

continues to sell firm B in t = 1. If Q1,A = −1 or Q1,B ∈ {−2,−1}, all trades yield zero profits

so the speculator is indifferent. Suppose that Q1,B = 0. If Q1,A = 1 and the speculator buys firm

A in t = 2, her profit is 1
3V

+ − p2,A(1, 0, 0) on firm A and p1,B(1, 0)−V + on firm B. If she does

not trade, she makes 0 profits on firm A, and p1,B(1, 0)− 2
3V

+− 1
3V

++ on firm B. Selling yields

1
3p2,A(1, 0, 0)−

1
3V

+ and p1,B(1, 0)− 1
3V

+− 2
3V

++. Therefore, she will unambiguously choose to
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buy in t = 2. If Q1,A = 0, buying generates a profit of 1
3V

+− 1
3V and p1,B(0, 0)−V +. Not trading

yields p1,B(0, 0)− 2
3V

+− 1
3V

++, and selling generates 1
3V − 1

3V
+ and p1,B(1, 0)− 2

3V
+− 1

3V
++.

Therefore, she chooses to buy. This deviation generates an ex-ante expected total profit of

1

9

[(
2

3
V + − 1

3
p2,A(1, 0, 0)−

1

3
V

)
+

(
p1,B(1, 0) + p1,B(0, 0)− 2V +

) ]
,

which is smaller than (17) given that 2V + > p1,A(1, 0) + p1,A(0, 0).

Now, suppose that the positively informed speculator does not trade firm A in t = 1 and

goes long on firm B in t = 1. If Q1,A = −1 or Q1,B ∈ {1, 2}, all trades yield zero profits so

the speculator is indifferent. Suppose that Q1,B = 0. If Q1,A = 1 and the speculator buys

firm A in t = 2, her profit is 1
3V

+ − 1
3p2,A(1, 0, 0) on firm A and −p1,B(1, 0) + V + on firm B.

Not trading generates a profit of −p1,B(1, 0) +
2
3V

+ + 1
3V

++ on stock B only. Selling generates

1
3p2,A(1, 0, 0) −

1
3V

+ and −p1,B(1, 0) +
1
3V

+ + 2
3V

++. Here, if 2V + − p2,A(1, 0, 0) > V ++, the

speculator chooses to buy. Otherwise, she sells. Now, suppose that Q1,A = 0. If the speculator

buys firm A in t = 2, her profit is 1
3V

+ − 1
3V on firm A, and −p1,B(0, 0) + V + on firm B.

Not trading generates a profit of −p1,B(0, 0) +
2
3V

+ + 1
3V

++, and selling yields 1
3V − 1

3V
+ and

−p1,B(0, 0)+
1
3V

++ 2
3V

++. Here, if 2V +−V > V ++, the speculator chooses to buy. Otherwise,

she sells. Since p2,A(1, 0, 0) ≥ V , if the speculator chooses to buy when Q1,A = 1, she will

also buy when Q1,A = 0. Therefore, there are three cases to consider: (i) the speculator buys

regardless of Q1,A, (ii) the speculator sells when Q1,A = 1 and buys when Q1,A = 0, or (iii)

she sells regardless of Q1,A. We know that (i) cannot be optimal, because if the speculator

were to not trade firm A in t = 1 and buy in t = 2, her optimal strategy in firm B would

be to sell in t = 1, and we already showed that this is dominated by the equilibrium strategy.

In addition, (ii) is a combination of (i) and (iii) that does not pick the best position in both

firms simultaneously.13 Therefore, it suffices to show that (iii) is dominated by the equilibrium

strategy of the positively informed speculator. This is true if

2

3
V ++ − p1,A(1, 0)− p1,A(0, 0)−

2

3
p2,A(1, 0, 0)−

2

3
V + 2p1,B(0, 0) + 2p1,B(1, 0)−

4

3
V ++ > 0.

13By selling when Q1,A = 1, the speculator makes a profit on firm B, but not on firm A.
Similarly, by buying when Q1,A = 0, the speculator makes a profit on firm A, but not on firm B.
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Plugging p1,A(0, 0) and p1,B(0, 0), and using the fact that 2V < V +. It suffices to show that

5 + 2α

6
V + − p1,A(1, 0)−

2

3
p2,A(1, 0, 0) + 2p1,B(1, 0)−

2α

3
V ++ > 0.

Moreover, since 2V + > V ++, and V + is no less than p1,A(1, 0) and p2,A(1, 0, 0), the above

inequality is satisfied if

p1,B(1, 0) >
5 + 6α

12
V +,

which holds, since 5+6α
12 < 1 for α ≤ 1. Therefore, a positively informed speculator does not

deviate to not trading firm A in t = 1.

Now, consider a positively informed speculator that sells firm A in t = 1. Suppose that she

buys firm B in t = 1. If Q1,A ∈ {−2,−1} or Q1,B ∈ {1, 2}, all actions generate zero profits

so she is indifferent. If Q1,A = Q1,B = 0 and the speculator buys firm A in t = 1, she makes

a profit of p1,A(0, 0) − 2
3V

+ − 1
3V on firm A, and −p1,B(0, 0) + V + on firm B. If she does

not trade, her profits are p1,A(0, 0) − 2
3V

+ and −p1,B(0, 0) +
2
3V

+ + 1
3V

++. Selling generates

p1,A(0, 0) +
1
3V − 2

3V
+ and −p1,B(0, 0) +

1
3V

+ + 2
3V

++, so she chooses to sell. The positively

informed speculator will not deviate to this strategy if the following holds:

V + − p1,A(1, 0)− 2p1,A(0, 0)−
1

3
p2,A(1, 0, 0)−

2

3
V + 2p1,B(0, 0) + p1,B(1, 0)−

2

3
V ++ > 0.

Plugging p1,A(0, 0) and p1,B(0, 0), this expression becomes:

5

3
V + − p1,A(1, 0)−

1

3
p2,A(1, 0, 0)−

4

3
V + p1,B(1, 0) +

2− 2α

3
V ++ > 0.

Since V + > 2V , it suffices to show that

V + − p1,A(1, 0)−
1

3
p2,A(1, 0, 0) + p1,B(1, 0) +

2− 2α

3
V ++ > 0,

which holds, since both V + and p1,B(1, 0) are no less than p1,A(1, 0) and p2,A(1, 0, 0), and

α ≤ 1. Now, suppose that the positively informed speculator sells both firms in t = 1. If

Q1,A ∈ {−2,−1} or Q1,B ∈ {−2,−1}, all trades will generate zero profits regardless of whether

firm A invests or not, so she is indifferent. If Q1,A = Q1,B = 0, buying firm A in t = 2 yields a

profit of p1,A(0, 0) − 2
3V

+ − 1
3V on firm A, and p1,B(0, 0) − V + on firm B. Not trading yields
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p1,A(0, 0) − 2
3V

+ and p1,B(0, 0) − 2
3V

+ − 1
3V

++. Selling generates p1,A(0, 0) +
1
3V − 2

3V
+ and

p1,B(0, 0)− 1
3V

+− 2
3V

++. If V ++ > V ++V , she chooses to buy. Otherwise, she chooses to sell.

However, if she were to sell firm A in t = 2 after selling it in t = 1, it would be unambiguously

better to buy firm B in t = 1, which we already showed cannot be profitable. Therefore, assume

that the speculator buys firm A in t = 2. In this case, her profit is

1

9

[(
p1,A(0, 0)−

2

3
V + − 1

3
V

)
+
(
p1,B(0, 0)− V +

)]
.

Plugging p1,A(0, 0) and p1,B(0, 0) shows that the above expression is negative by condition (3).

Hence, we conclude that the positively speculator does not deviate from the equilibrium strategy

ũ in t = 1.

Next, consider a negatively informed speculator that buys firm A in t = 1. Suppose that

she short sells firm B. If Q1,A = 2 or Q1,B ∈ {−2,−1}, all trades of stock B will generate

zero profits, and any trade of firm A in t = 2 will generate at most a total profit of 0 when

positions are liquidated. Suppose that Q1,B = 0. If Q1,A = 1 and the speculator buys firm A

again, her profit is −p1,A(1, 0)− 2
3V

+ − 1
3p2,A(1, 0, 0) + 2V − on firm A, and p1,B(1, 0)− V + on

firm B. Not trading yields −p1,A(1, 0) +
2
3V

− and p1,B(1, 0)− 2
3V

+ − 1
3V

++. Selling generates

−p1,A(1, 0)+
1
3p2,A(1, 0, 0) and p1,B(1, 0)− 1

3V
+− 2

3V
++. Selling yields negative profits on both

firms, and not trading generates higher profits than buying, so the speculator chooses to not trade.

If Q1,A = 0, buying generates −p1,A(0, 0) − 2
3V

+ − 1
3V + 2V − on firm A, and p1,B(0, 0) − V +

on firm B. Not trading generates −p1,A(0, 0) +
2
3V

− and p1,B(0, 0) − 2
3V

+ − 1
3V

++. Selling

generates −p1,A(0, 0) +
1
3V and p1,B(0, 0)− 1

3V
+ − 2

3V
++. Again, the speculator chooses to not

trade. This deviation yields a total ex-ante profit of

1

9

[(
−p1,A(0, 0)− p1,A(1, 0) +

4

3
V −

)
+

(
p1,B(0, 0) + p1,B(1, 0)−

4

3
V + − 2

3
V ++

)]
,

which is smaller than the equilibrium payoff of the negatively informed speculator if

V + p1,A(1, 0)− 2V − + V + +
2α

3
V ++ − p1,B(1, 0) > 0.
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Since p1,A(1, 0) ≥ V , it suffices to show that:

2V + − V − +
2α

3
V ++ − p1,B(1, 0) > 0,

which holds, because 2V + > V ++ ≥ p1,B(1, 0) and V − < 0. Now, suppose that the negatively

informed speculator buys both firms in t = 1. If Q1,A = 2 or Q1,B ∈ {1, 2}, all trades generate

at most zero profits regardless of whether firm A invests or not, so she is indifferent. Suppose

that Q1,B = 0. If Q1,A = 1 and the speculator buys firm A again, her profit is −p1,A(1, 0) −
2
3V

+ − 1
3p2,A(1, 0, 0) + 2V − on firm A, and −p1,B(1, 0) + V + on firm B. If she does not trade,

she makes a profit of −p1,A(0, 0) +
2
3V

− and −p1,B(0, 0) +
2
3V

+ + 1
3V

++. Selling generates

−p1,A(1, 0) +
1
3p2,A(1, 0, 0) and −p1,B(1, 0) +

1
3V

+ + 2
3V

++, so the speculator chooses to sell. If

Q1,A = 0, buying again generates −p1,A(0, 0)− 2
3V

+− 1
3V +2V − on firm A, and −p1,B(0, 0)+V +

on firm B. Not trading yields −p1,A(0, 0)+
2
3V

− and −p1,B(0, 0)+
2
3V

++ 1
3V

++. Selling generates

−p1,A(0, 0) +
1
3V and −p1,B(0, 0) +

1
3V

+ + 2
3V

++. Again, the speculator chooses to sell. This

deviation yields a total ex-ante profit of

1

9

[(
−p1,A(1, 0)− p1,A(0, 0) +

1

3
p2,A(1, 0, 0) +

1

3
V

)
+(

−p1,B(0, 0)− p1,B(1, 0) +
2

3
V + +

4

3
V ++

)]
,

which is smaller than the negatively informed speculator’s equilibrium profit if

2p1,A(0, 0) + p1,A(1, 0)−
1

3
p2,A(1, 0, 0)−

2

3
V − + p1,B(0, 0)−

1

3
V + − 2

3
V ++ > 0.

Since p1,A(1, 0) ≥
1

3
p2,A(1, 0, 0) and V − < 0, it suffices to show that

2p1,A(0, 0) + p1,B(0, 0)−
1

3
V + − 2

3
V ++ > 0.

Plugging prices, we can rewrite this condition as:

2

3
V + αV + − α

3
V ++ > 0,

which holds, by condition (3) and V > 0. Therefore, we conclude that the negatively informed

38



speculator does not deviate from ũ.

Finally, consider an uninformed speculator that buys firm A in t = 1. In addition, suppose

that she sells firm B in t = 1. If Q1,A = 2 or Q1,B ∈ {−2,−1}, all trades of stock B will

generate zero profits, and any trade of stock A in t = 2 will generate at most a total profit of

0 when positions are liquidated. Suppose that Q1,B = 0. If Q1,A = 1, buying firm A again in

t = 2 generates a profit of −p1,A(1, 0) − 2
3V

+ − 1
3p2,A(1, 0, 0) + 2V on firm A, and p1,B − V +

on firm B. Not trading yields −p1,A(1, 0) +
2
3V and p1,B(1, 0) − 2

3V
+ − 1

3V
++. Selling yields

−p1,A(1, 0) +
1
3p2,A(1, 0, 0) and p1,B(1, 0)− 1

3V
+ − 2

3V
++. Selling yields strictly negative profits

on both positions. However, not trading or buying do not necessarily generate negative profits,

and it is ambiguous which one is larger. If Q1,A = 0, buying firm A again in t = 2 generates

a profit of −p1,A(0, 0) − 2
3V

+ + 5
3V on firm A and p1,B(0, 0) − V + on firm B. Not trading

generates −p1,A(0, 0) +
2
3V and p1,B(0, 0) − 2

3V
+ − 1

3V
++. Selling generates −p1,A(0, 0) +

1
3V

and p1,B(0, 0) − 1
3V

+ − 2
3V

++. Again, selling generates negative profits, but not trading and

selling are possibly positive, and their comparison depends on parameters. Therefore, we have to

consider all possible combinations. In any case, if Q1,A = 2 or Q1,B ∈ {−2,−1}, the speculator

sells firm A in t = 2 and make zero profits. Now, suppose that the speculator buys firm A in

t = 1 if Q1,A = 1 or Q1,A = 0. In this case, her total ex-ante expected profit is

1

9

[(
−p1,A(0, 0)− p1,A(1, 0)−

1

3
p2,A(1, 0, 0)−

4

3
V + +

11

3
V

)
+

(
p1,B(0, 0) + p1,B(1, 0)− 2V +

) ]
.

(18)

Now, let us consider two possibilities. First, suppose that µ = 0, which implies that

p1,A(1, 0) = p2,A(1, 1, 0) = p1,B(1, 0) = V +. In this case, the above expression will be nega-

tive if

−p1,A(0, 0)−
11

3
V + +

11

3
V + p1,B(0, 0) < 0.

Plugging the respective prices in the expression above, we can rewrite is as

5V + > 5V − + (2− α)V ++,

which holds, by condition (3) and V − < 0. Second, if µ > 0, then (16) holds in equality. In this
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case, we can rewrite (18) as

1

9

[
− 2p1,A(0, 0)− p1,A(1, 0)− 3V + +

11

3
V + p1,B(0, 0) +

2

3
V ++

]
.

Since p1,A(1, 0) ≥ V , to show that the above expression is negative, it suffices to show that

−2p1,A(0, 0)− 3V + + 3V + p1,B(0, 0) +
2

3
V ++ < 0.

Substituting prices on the above expression, we can rewrite it as condition (3). Therefore, the

positively informed speculator will not buy firm A in t = 2. Now, suppose that the speculator

does not trade firm A in t = 1 if Q1,A = 1 or Q1,A = 0. In this case, her total ex-ante expected

profit is

1

9

[(
−p1,A(0, 0)− p1,A(1, 0) +

4

3
V

)
+

(
p1,B(1, 0) + p1,B(0, 0)−

4

3
V + − 2

3
V ++

)]
. (19)

Again, first consider that µ = 0. In this case, the above expression is negative if

−p1,A(0, 0) +
4

3
V + p1,B(0, 0)−

4

3
V + − 2

3
V ++ < 0.

Using the prices in part A, the above expression is negative if

V − V + − α

3
V ++ < 0,

which holds, by condition (3) and V − < 0. Now, suppose that µ > 0, in which case we can

rewrite (19) as

1

9

[
−2p1,A(0, 0)− p1,A(1, 0) +

1

3
p2,A(1, 0, 0) +

4

3
V + p1,B(0, 0)− V +

]
.

Since p1,A(1, 0) and p2,A(1, 0, 0) are both weakly greater than V and since we can write the

equilibrium profit of the uninformed speculator as α
3 V

++, the speculator will not deviate if

−2p1,A(0, 0) +
2

3
V + p1,B(0, 0)− V + − α

3
V ++ < 0.
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Using prices from section A, this holds as long as (2 + α)V + > 2(1 − α)V ++. In particular,

if α ≥ 2
5 , this condition is implied by (3). Thus, we conclude that, if α is large enough, the

uninformed speculator will not deviate to a null order on firm A in t = 2. Next, consider an

uninformed speculator that buys firm A when Q1,A = 1 and does not trade when Q1,A = 0. In

this case, her total ex-ante expected profit is

1

9

[(
−p1,A(0, 0)− p1,A(1, 0)−

1

3
p2,A(1, 0, 0) +

8

3
V − 2

3
V +

)
+(

p1,B(0, 0) + p1,B(1, 0)−
5

3
V + − 1

3
V ++

)]
.

(20)

If µ = 0, the expression above is negative if

7V − − 7V + + 2(1− α)V ++ < 0,

which holds by (3) and V − < 0. If µ > 0 and considering that p1,A(1, 0) ≥ V , the speculator

will not deviate if

−2p1,A(0, 0)− 2V + +
5

3
V + p1,B(0, 0) +

1− α

3
V ++ < 0. (21)

Using prices from section A, the above expression holds as long as (7 + 2α)V + > 3V − + 2(3 −

2α)V ++, which is implied by (3) for α ≥ 1
2 . Next, consider an uninformed speculator that does

not trade firm A when Q1,A = 1 and buys when Q1,A = 1. In this case, her total ex-ante

expected profit is

1

9

[(
−p1,A(0, 0)− p1,A(1, 0) +

7

3
V − 2

3
V +

)
+

(
p1,B(0, 0) + p1,B(1, 0)−

5

3
V + − 1

3
V ++

)]
.

(22)

If µ = 0, the expression above is negative if

V − − V + +
(1− α)

3
V ++ < 0,

which, again, holds by (3) and V − < 0. If µ > 0, the speculator would not deviate if (21) holds,

for which we already established the conditions. Therefore, we conclude that, if µ = 0 or if

α ≥ 1
2 , the uninformed speculator will not deviate to buying firm A in t = 1.

41



Now, suppose that the uninformed speculator buys both firms in t = 1. If Q1,A = 2 or

Q2,A ∈ {1, 2}, any trade will generate zero profits regardless of whether firm A invests or not.

Suppose that Q2,A = 0. If Q1,A = 1, buying firm A again in t = 2 will generate a profit

of −p1,A(1, 0) − 2
3V

+ − 1
3p2,A(1, 0, 0) + 2V on stock A, and V + − p1,B(1, 0) on stock B. Not

trading yields −p1,A(1, 0)+
2
3V and 2

3V
++ 1

3V
++−p1,B(1, 0), and selling generates −p1,A(1, 0)+

1
3p2,A(1, 0, 0) and

1
3V

+ + 2
3V

++ − p1,B(1, 0). Clearly, the speculator chooses to sell. If Q1,A = 0,

buying firm A again in t = 2 generates a profit of −p1,A(0, 0) − 2
3V

+ + 5
3V on firm A and

V +−p1,B(0, 0) on firm B. Not trading generates −p1,A(0, 0)+
2
3V and 2

3V
++ 1

3V
++−p1,B(0, 0).

Selling generates −p1,A(0, 0) +
1
3V and 1

3V
+ + 2

3V
++ − p1,B(0, 0), so she chooses to sell. This

generates a total ex-ante expected profit of

1

9

[(
−p1,A(0, 0)− p1,A(1, 0) +

1

3
p2,A(1, 0, 0) +

1

3
V

)
+(

2

3
V + +

4

3
V ++ − p1,B(0, 0)− p1,B(1, 0)

)]
.

If µ = 0, and using prices from part A, this expression is negative if (4 + 2α)V + > (2 + α)V ++,

which coincides with (3). If µ > 0, the speculator will not deviate if

−p1,A(1, 0) +
1

3
V − α

3
V + < 0,

which holds, since p1,A(1, 0) >
1
3V . Therefore, we conclude that the uninformed speculator will

not buy both stocks on t = 1.

Finally, the speculator does not deviate to not trading firm B in t = 1. The reason is

intuitive. First, in equilibrium she always profits from her position in firm B in expectation.

Second, by not trading firm B, she does not make Q1,B = 0 any more likely, and Q1,B ̸= 0 does

not generate positive profits on any position.

In summary, if µ > 0, all the conditions for non-profitable deviations are satisfied if α ≥

α∗ = 1
2 regardless of the other parameters. If µ = 0, then α∗ is obtained by solving the condition

for µ = 0 in Equation (6) with equality.

D. Off-the-path beliefs: In our proposed equilibrium, the speculator mixes between all possible

actions on her trading of firm A in t = 2 when t = 1 order flows reveals her position. As in

Goldstein and Guembel (2008), this ensures that the equilibrium does not depend on beliefs
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about S given Q2,A when Q1,A or Q1,B reveals the speculator’s position. In our model of two

stocks, however, there are more possible off-the-path outcomes that we need to address.

First, since the speculator cannot profit from u2,B , we also assume that she mixes be-

tween all possible actions. Still, trading two stocks creates off-the-path order flows when the

speculator deviates on her trading of one stock, but not the other. In particular, the order

flows (Q1,A, Q1,B) ∈ {(2, 2), (2, 1), (−2,−2), (−1,−2), (−2,−1), (−1,−1)} happen with probabil-

ity zero along the equilibrium path. In these cases, it is not clear that firm A invests or not.

For instance, (2, 2) reveals that the speculator went long on both firms, thus sending conflicting

information on whether it should invest or not. If, in this case, firm A does not invest, then

p1,A = 0 and p1,B = V ++ and firm B invests alone, in which case uncertainty is resolved and

the speculator does not profit. On the other hand, if conflicting information leads firm A to

invest for sure, then the feedback channel is effectively shut down. In both cases, t = 2 prices

remain the same and the speculator randomizes across actions, so she does not profit on t = 2

either. A similar argument can be applied to the other off-the-path order flows. We conclude,

therefore, that how we set investment decisions following off-the-equilibrium-path order flows

does not affect our equilibrium structure. □

Proof of Proposition 2

The proof has three parts. In part A, we determine stock prices under trading strategy usb

In parts B and C, we show that t = 2 and t = 1 trading strategies are optimal, respectively.

A. Stock prices and firms’ investments: Again, firm B always invests, whereas firm A

does not invest if it is revealed that the speculator is not positively informed. Under usb, this is

reflected into t = 2 equilibrium stock prices as follows:

p2,A(Q1,A, Q2,A, Q1,B) = 0, p2,B(Q1,A, Q2,A, Q1,B) = V ++, when Q1,A = −1 and

Q1,B ∈ {0, 1, 2}; or when Q1,A ∈ {0, 1} and either Q1,B = 2 or Q2,A = −1,
(23)

p2,A(Q1,A, Q2,A, Q1,B) = p2,B(Q1,A, Q2,A, Q1,B) = V +, when Q1,A = 2 and

Q1,B ∈ {−1, 0, 1}; or when Q1,A ∈ {0, 1} and either Q1,B = −1 or Q2,A = 2,
(24)
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p2,A(Q1,A, Q2,A, Q1,B) = V and p2,B(Q1,A, Q2,A, Q1,B) = V +, otherwise, when

Q1,A, Q2,A, Q1,B do not reveal the speculator’s trading.
(25)

Prices in t = 1 are given by

p1,A(Q1,A, Q1,B) = 0, p1,B(Q1,A, Q1,B) = V ++, when Q1,A = −1 and

Q1,B ∈ {0, 1, 2}; or when Q1,A ∈ {0, 1} and Q1,B = 2,
(26)

p1,A(Q1,A, Q1,B) = p1,B(Q1,A, Q1,B) = V +, when Q1,A = 2 and Q1,B ∈ {−1, 0, 1};

or when Q1,A ∈ {0, 1} and Q1,B = −1,
(27)

p1,A(Q1,A, Q1,B) =
α

6
V + +

2

3
V and p1,B(Q1,A, Q1,B) =

4 + α

6
V + +

2− α

6
V ++,

otherwise, when Q1,A, Q1,B do not reveal the speculator’s trading.

(28)

For ease of exposition, let the prices in (28) be pnr1,A and pnr1,B .

B. Trading strategies in t = 2: Suppose that the speculator is positively informed and bought

firm A in t = 1. If her position was revealed by the order flows, all actions generate zero profits

so she is indifferent. If her position was not revealed, that is, Q1,A ∈ {0, 1} and Q1,B ∈ {0, 1}

and she buys firm A again, her profit is −pnr1,A − 2
3V + 5

3V
+. Not trading generates a profit of

−pnr1,A + 2
3V

+ and selling generates −pnr1,A + 1
3V , so she buys.

The negatively informed speculator who did not trade firm A, bought firm B and was not

revealed by the order flows: Buying firm A in t = 2 generates a profit of − 1
3V

+ − 2
3V + V −

on her position in firm A, and −pnr1,B + V + on firm B. Not trading firm A again generates

−pnr1,B + 2
3V

+ + 1
3V

++ on firm B, so she does not trade.

The uninformed speculator who did not trade firm A, bought firm B and was not revealed

by the order flows: Buying firm A in t = 2 generates a profit of − 1
3V

+ + 1
3V on firm A, and

−pnr1,B + V + on firm B. Not trading firm A generates −pnr1,B + 2
3V

+ + 1
3V

++ on firm B, so she

does not trade.

C. Trading strategies in t = 1: Regardless of the speculator’s signal, the probability of her

t = 1 trading not being revealed by Q1,A, Q1,B is 4
9 . Therefore, the speculator’s total ex-ante

equilibrium profit is 4
9

(
5
3V

+ − pnr1,A − 2
3V

)
if positively informed, and 4

9

(
2
3V

+ + 1
3V

++ − pnr1,B
)

if either negatively informed or uninformed.

Suppose that the positively informed speculator does not trade firm A neither B in t = 1.
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If either Q1,A = −1 or Q1,B = −1, all trades in t = 2 generate zero profits so she is indifferent

across actions. Otherwise, buying firm A in t = 2 yields a profit of − 2
3V + 2

3V
+. Not trading

firm A generates a profit of 0, so she buys. This deviation generates a total ex-ante profit of

4
9

(
2
3V

+ − 2
3V

)
, which is lower than the equilibrium profit since pnr1,A ≤ V +, so the positively

informed speculator does not deviate.

The positively informed speculator does not trade firm A and buys firm B: If either Q1,A =

−1 or Q1,B = 2, all trades in t = 2 generate zero profits so she is indifferent across actions.

Otherwise, buying firm A in t = 2 generates a profit of − 2
3V + 2

3V
+ on firm A’s position, and

−pnr1,B + V + on firm B. This profit is lower than the one from not trading both firms in t = 1

and buying firm A in t = 2, which we already showed is smaller than the equilibrium profit. Not

trading firm A in t = 2 yields −pnr1,B + 2
3V

+ + 1
3V

++. This deviation is not profitable as long as

V + ≥ α
6 V

++ + 2
3V

−, which holds, since V − < 0 and by (3). Therefore, we conclude that the

positively informed speculator does not deviate from usb.

Suppose that the negatively informed speculator buys both firms in t = 1. If either Q1,A = 2

or Q1,B = 2, all trades generate zero profits so she indifferent across actions. Otherwise, buying

firm A again generates −pnr1,A − 1
3V

+ − 2
3V + 2V − on firm A, and −pnr1,B + V + on firm B. Not

trading firm A generates −pnr1,A + 2
3V

− on firm A, and 2
3V

+ + 1
3V

++ − pnr1,B on firm B. Selling

firm A yields −pnr1,A + 1
3V on firm A, and 1

3V
+ + 2

3V
++ − pnr1,B on firm B, so she chooses to sell.

This deviation generates a total ex-ante profit of

4

9

[(
1

3
V − pnr1,A

)
+

(
1

3
V + +

2

3
V ++ − pnr1,B

)]
,

which is smaller than the equilibrium profit by condition (7). Now, suppose that the negatively

informed speculator buys firm A and does not trade firm B in t = 1. If either Q1,A = 2 or

Q1,B = −1, all trades generate zero profits so she indifferent across actions. Otherwise, buying,

not trading or selling firm A in t = 2 generates the same profit on firm A as the negatively

speculator who buys both firms in t = 1 and no profits on stock B. All these actions generate

unambiguously negative profits. Therefore, we conclude that the negatively informed speculator

does not deviate from the equilibrium strategy.

Suppose that the uninformed speculator buys both firms in t = 1. If either Q1,A = 2 or

Q1,B = 2, all trades generate zero profits so she indifferent across actions. Otherwise, buying
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firm A again generates −pnr1,A − 1
3V

+ + 4
3V on firm A, and −pnr1,B + V + on firm B. Not trading

firm A yields −pnr1,A + 2
3V on firm A, and 2

3V
+ + 1

3V
++ − pnr1,B on firm B. Selling generates

−pnr1,A + 1
3V on firm A, and 1

3V
+ + 2

3V
++ − pnr1,B on firm B. Note that this is the same profit

of the negatively informed speculator that plays this strategy. As the speculator does not hold

firm A until investment decisions, the payoff ultimately does not depend on firm A’s type. Here,

the speculator will either not trade or sell, depending on the parameters. Since we already

established that selling is dominated by the equilibrium strategy by (7), it suffices to show that

following usb generates a higher profit than not trading in t = 2.14 Not trading in t = 2 yields a

total ex-ante profit of

4

9

[(
2

3
V − pnr1,A

)
+

(
2

3
V + +

1

3
V ++ − pnr1,B

)]
,

which is smaller than the equilibrium profit because pnr1,A ≥ 2
3V .

Finally, suppose that the uninformed speculator buys firm A and does not trade firm B in

t = 1. Conditional on her t = 1 trading not being revealed by order flows, her profits on firm A

are the same as the uninformed speculator that buys both firms in t = 1 across all actions, which

are negative. Therefore, we conclude that the uninformed speculator does not deviate from usb,

which concludes the proof. □

Proof of Corollary 2

In our equilibrium with short selling in Proposition 1, firm A always invests when S = θl,

and invests with probability 1
27 when S ∈ {θh, ∅} and the speculator short sells firm A in t = 1.

Therefore, total ex-ante expected values of each firm are

E(V ss
A ) =

α

2
V + +

α

2

1

27
V − + (1− α)

1

27
V ,

E(V ss
B ) =

α

2
V + +

2− α

2

(
1

27
V + +

26

27
V ++

)
.

(29)

14Recall that the negatively informed and uninformed speculators make the same profit in
equilibrium.
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When S ∈ {θh, ∅} and the speculator does not trade firm A in t = 1, expected values are

E(V ss
A ) =

α

2
V + +

α

2

2

27
V − + (1− α)

2

27
V ,

E(V ss
B ) =

α

2
V + +

2− α

2

(
2

27
V + +

25

27
V ++

)
.

(30)

In our equilibrium under a short selling ban in Proposition 2, firm A also invests with

certainty. When S ∈ {θh, ∅}, firm A enters with probability 8
27 . Therefore, expected values are

E(V sb
A ) =

α

2
V + +

α

2

8

27
V − + (1− α)

8

27
V ,

E(V sb
B ) =

α

2
V + +

2− α

2

(
8

27
V + +

19

27
V ++

)
.

(31)

Clearly, the expected value of firm B decreases under a short selling ban, since firm A is overall

more likely to invest and V ++ > V +. As for firm A, the condition for its expected value in either

(29) or (30) to be larger than in (31) are the same and coincide with assumption (5).

In addition, we have that

∂

∂α

(
E(V sb

A )− E(V ss
A )

)
=

7

27

V +

2
> 0,

if the negatively informed and uninformed speculators short sell firm A in t = 1 when following

ũ, with a similar expression for when they do not trade firm A in t = 1. In the case of firm B,

we have that
∂

∂α

(
E(V sb

B )− E(V ss
B )

)
=

1

2

1

27

(
V + − V ++

)
< 0,

if the negatively informed and uninformed speculators short sell firm A in t = 1 when following

ũ, with a similar expression for when they do not trade firm A in t = 1. □

Proof of Proposition 3

When the negatively informed and uninformed speculators follow the strategy described in

Proposition 3, the only instances where the speculator’s trading is revealed in t = 1 is Q1,B ∈

{−1, 2}. Otherwise, t = 1 prices are

p1,A(Q1,A, Q1,B) =
α

3
V + +

1

3
V , p1,B(Q1,A, Q1,B) =

1 + α

3
V + +

2− α

3
V ++. (32)
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When either the negatively informed on uninformed speculators follow the proposed strategy,

their expected profit at t = 2 when they sell firm A and hold firm B is −p1,A + 1
3V on firm A,

and −p1,B + 1
3V

+ + 2
3V

++ on firm B, where prices are given in (32). Thus, the total profit is

α
3 (V ++ − 2V ++), which is negative by assumption (4). □
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