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Abstract

This paper studies interactions between product market and secondary financial
market. An entrant learns about product demand from the incumbent’s stock
market, where a strategic investor internalizes his trading impact on potential en-
try. Without an initial stake, the investor fully harvests arbitrage opportunities
based on his private information. Conversely, with an initial stake, the investor
sells in low-demand scenarios but may refrain from buying in high-demand situ-
ations to dissuade the entrant, with buying probability varying with entry cost
non-monotonically. The initial stake increases (decreases) entry probability at rel-
atively small (large) entry costs. Modest stock trading costs foster product market

competition.
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1 Introduction

Entering a new industry is a pivotal strategic decision with long-term implications for
a firm’s growth. To maximize the likelihood of success, firms undertake comprehensive
due diligence, prioritizing the evaluation of product market potential. Among the var-
ious information sources available for due diligence,! the stock market performance of
incumbent firms stands out as both significant and cost-effective: Reflecting investors’
collective insights into market prospects, the stock prices of incumbent firms serves as a
valuable signal, shaping potential entrants’ decisions.”

At the same time, an entrant’s decision plays a crucial role in determining the in-
cumbent firm’s valuation and influencing consumer welfare. In fundamental industrial
organization models, such as Cournot competition, new market entry heightens competi-
tion, diminishing the incumbent’s profitability but enhancing consumer welfare. Hence,
when an investor in the incumbent firm’s stock market wields market power — meaning
that his trades can influence stock prices — he may act strategically to manipulate the
information conveyed by the incumbent’s stock market, in an effort to deter potential
entrants. This, in turn, significantly impacts the financial market efficiency.

The strategic interplay between a potential entrant and an incumbent firm’s investor
establishes a critical connection between product market competition and financial mar-
ket dynamics, underscoring the broader relationship between real economic efficiency and
financial market efficiency. This paper investigates such an interaction to address the fol-
lowing interesting questions. How does the ownership structure of the incumbent firm
shape financial market efficiency and influence product market competition? Conversely,
how do parameters of the product market, especially the entry cost, affect the incumbent
firm’s financial market? Additionally, will stock market trading cost, which will deter-
mine the stock market efficiency, play a role in driving or dampening competition in the
product market? Answering these questions is not only interesting in theory but could
also generate new empirical and policy implications.

To address these questions, we develop an informational feedback model that connects

IThese information sources include, but are not limited to, incumbent firms’ accounting data, public
product market analyses, and social media discussions. However, if these sources fail to fully reveal
the product market potential, the stock market performance of incumbent firms serves as a valuable
complementary indicator.

2As highlighted by Fama and Miller (1972), securities market prices aggregate (at least partially)
information about resource allocation, offering valuable guidance to firm decision-makers. A recent survey
by Goldstein et al. (2021) of Chinese public firms revealed that over 90% consider stock markets a critical
source of information for making real investment decisions. Also, since Hayek (1945), numerous studies
have shown how stock prices effectively convey useful information to decision-makers. For example,
Faure-Grimaud (2002) illustrates how regulators adjust policies based on stock prices. Chen et al. (2007),
Bakke and Whited (2010), and Foucault and Frésard (2012) show that firms leverage their own stock
markets to guide decisions. Studies such as Foucault and Frésard (2014), Foucault and Frésard (2019),
and Dessaint et al. (2019) demonstrate how firms also learn from their peers’ stock prices, and Yan (2022)
highlights private firms learning from public firms’ market performance. For a broader discussion of this
topic, we refer audiences to the excellent surveys by Bond et al. (2012) and Goldstein (2023).



the product market and the incumbent stock market, highlighting a potential entrant’s
learning about product market potential through trading activity in the incumbent’s
stock market. In our model, a private firm (the entrant) contemplates breaking into a
product market monopolized by an incumbent.? The total demand for the product may
be either high or low and is unknown to the entrant. There is an informed investor, who
engages in trading while internalizing the effects of his trading on stock price and the
entrant’s entry decision. The entrant infers product demand based on the net trading
volume in the incumbent stock market and then decides whether to enter the product
market. If the entrant chooses to enter (after paying an entry cost), she competes with
the incumbent in a Cournot duopoly; otherwise, the incumbent remains a monopolist.

The informed investor trades in a simplified Kyle setting (Kyle, 1985). He may buy
one share, not trade, or short one share. The informed investor may have an initial stake
in the incumbent firm, which represents restricted shares that cannot be traded. There
is also a liquidity investor who has an equal probability of buying one share, not trading,
or shorting one share. Observing the net trading volume, a market maker sets a price to
break even and clears the market by using his own inventory.

In our model, the interplay between financial and product markets is driven by the
informed investor’s trading incentive, which is two-fold. First, he seeks to profit from his
private information through trading. Second, he may leverage trades to manipulate the
entrant’s beliefs and deter market entry, so that he can maximize the value of his initial
stake. The latter incentive becomes significant when the investor holds an initial stake
in the incumbent firm and believes his trades can influence the entrant’s decision.

We establish a benchmark where the informed investor does not hold an initial stake.
In such a benchmark, the investor does not have a strong incentive to deter entry and
thus try to maximize trading profit. In equilibrium, the informed investor always trades
on private information, as refraining from trading would yield zero profit. Specifically,
he sells when product demand is low and buys when demand is high, fully harvesting
arbitrage opportunities. Importantly, such an equilibrium trading strategy is independent
of the product market entry cost, as the incentive to manipulate the entrant’s beliefs is
minimal.

When the informed investor has an initial stake, the incentive to maximize the value of
this stake can significantly alter his trading behavior. We first show that, in equilibrium,
the investor always shorts when product demand is low, regardless of the entry cost. This
is because low demand predicts a decrease in the incumbent’s stock value, making selling
profitable. Additionally, shorting results in a negative net trading volume (and a lower
stock price), signaling low demand to the entrant. This signal may deter the entrant

from entering the market, thereby maintaining the incumbent’s monopoly and leading

3To focus on the interaction between the entrant and the incumbent stakeholder, we set aside the
incumbent firm’s strategic entry deterrence behavior.



to a higher firm value than if market entry occurred. As both incentives — maximizing
trading profit and deterring entry — align in this scenario, the product market entry cost
does not influence the informed investor’s trading behavior.

By contrast, when product demand is high, the trading behavior of the investor with
an initial stake depends on the product market entry cost. We categorize four scenarios
based on increasing entry costs. In a scenario with an extremely small entry cost, the
entrant will join the market competition even if she believes demand is low. Here, the
informed investor’s trading does not affect the entrant’s decision, leading the investor to
buy one share to maximize trading profits. The market maker then prices the incumbent’s
stock under the assumption of Cournot competition.

Similarly, when entry costs are extremely large, the entrant never enters, even if aware
of high demand. Again, the investor’s trading does not influence the entrant’s decision.
Thus, when demand is high, the investor buys one share to maximize profits, and the
market maker prices the stock based on the incumbent’s continued monopoly.

In contrast to scenarios with extremely large or small entry costs, the informed investor
may strategically manipulate the entrant’s beliefs when entry costs are moderate. In a
“relatively small” entry cost scenario, where the entrant would enter the market without
new information but stay out if her posterior belief about low demand is sufficiently high,
there is no pure-strategy equilibrium. This situation arises due to the trade-off between
potential trading profits and the value of the investor’s initial stake. Specifically, if the
investor is believed to buy one share for sure when demand is high, a small negative
net trading volume suggests that the investor has taken a short position, signaling low
demand and deterring entry.* The investor could profitably deviate by not trading, thus
increasing the likelihood of a small negative net trading volume, indicating that surely
buying one share is not an equilibrium strategy.” Conversely, if the investor is believed
to refrain from trading when demand is high, the small negative net trading volume does
not convey new information to the entrant, leading her to maintain her initial decision
and proceed with entry. Realizing that trading will not deter entry, the investor would
then deviate to buying one share to maximize trading profits.°

We characterize a unique mixed-strategy equilibrium in this scenario. When the
product demand is high, the investor randomizes between buying one share and not
trading, choosing probabilities that make the entrant indifferent to entering or staying out

of the market. The entrant also randomizes her decision, keeping the investor indifferent

4In our model, we assume that the informed investor and the liquidity investor trade only one share.
Therefore, the possible values of the net trading volume can be —2, —1,0,1, and 2. A “small negative
net trading volume” implies that the net trading volume is —1.

5As we shall show, incentive for trading profit is dominated because a large positive net trading
volume fully reveals the informed investor’s private information to the market maker, which results in a
lower expected trading profit.

6The trading profit is realized at a zero net trading volume, which does not perfectly reveal the
product demand.



when demand is high. Then, as the entry cost decreases, the entrant’s expected payoff
from entering the product market increases. In response, the informed investor will
increase the probability of buying one share to reduce the entrant’s posterior belief about
a high product demand at the small negative net trading volume, keeping the entrant
indifferent. Therefore, within a region of “relatively small” entry costs, the probability of
the informed investor buying one share is negatively related to the entry cost.

Lastly, when the entry cost is “relatively large,” the entrant typically stays out of the
product market in the absence of new information but would enter if there is a strong
indication of high product demand. In this scenario, a unique equilibrium arises: The
investor refrains from trading when demand is high. This strategy ensures that a small
negative or zero net trading volume, which does not clearly indicate demand, keeps the
entrant out. However, positive net trading volumes would signal high product demand,
encouraging entry. By not trading, the investor maximizes the likelihood of deterring
entry, preserving the value of the initial stake, even if it means forgoing potential profits
from buying one share.

In sum, with an initial stake, the informed investor’s trading behavior at high product
demand is influenced by the product market entry cost. The probability of buying starts
at one for very low entry costs, then continuously declines to zero as the entry cost
increases, before jumping back to one once the cost surpasses a certain threshold. The
initial stake is crucial, as the investor balances its value against potential profits from
purchasing a share. Thus, when the investor believes that deterring entry is possible, he
may forgo trading profits, resulting in limits to arbitrage.

The initial stake and entry cost, therefore, become pivotal factors in shaping the
informed investor’s behavior, with interesting implications for the informativeness of fi-
nancial markets. Specifically, the information conveyed by the small negative trading
volume is influenced by the entry cost when the investor has an initial stake, while infor-
mation from other net trading volumes remains constant regardless of entry costs. Thus,
the financial market’s informativeness depends on what the entrant can infer from the
small negative trading volume. When entry costs fall within an intermediate range, an
increase in cost makes the informed investor more likely to refrain from trading when
product demand is high, thereby reducing the informativeness of the small negative trad-
ing volume. This occurs because the investor always sells when demand is low, and as
the likelihood of buying decreases with high demand, the entrant’s posterior belief for
the small negative trading volume converges toward the prior belief. When the entry
cost becomes relatively large, the informed investor surely refrains from trading in high
demand scenarios, making the posterior belief at the small negative trading volume equal
to the prior belief, and thus rendering the financial market least informative.

Extending beyond the implications for financial market informativeness, we further

explore how the product market entry cost and the informed investor’s initial stake affect



product market competition. Surprisingly, while the entrant’s entry probability is natu-
rally influenced by the entry cost, it is also affected by the incumbent firm’s ownership,
particularly the informed investor’s initial stake, through the entrant’s learning from fi-
nancial market net trading volumes. Notably, the initial stake has different effects on the
product market competition at different entry costs.

When the entry cost is relatively low, an initial stake held by the informed investor
enhances competition. Intuitively, this stake only influences the entrant’s decision at
the small negative net trading volume. At this volume, if the informed investor holds
an initial stake, the entrant enters the market with a positive probability. In contrast,
without such a stake, the entrant stays out of the product market. Thus, the presence of
the initial stake increases the entrant’s probability of entry, intensifying product market
competition.

However, at relatively large entry costs, the initial stake held by the informed investor
can diminish product market competition. In this scenario, the entrant will only enter if
the net trading volume is positive. Since the informed investor sells when product demand
is low and refrains from trading when demand is high, the likelihood of a positive net
trading volume decreases when an initial stake is present. As a result, market entry
becomes less probable compared to a situation where the informed investor does not
hold an initial stake. This stands in contrast to the case of relatively small entry costs,
where the initial stake increases the probability of entry. At relatively large entry costs,
the entrant enters only when the financial market strongly signals high demand, but the
initial stake reduces the informativeness of these signals, lowering the probability of entry.

While our model does not explicitly incorporate a trading cost in the incumbent stock
market, exploring the policy implications of introducing such costs can offer valuable
insights into the interplay between financial and product markets.” We first assess the
impact of a minimal trading cost in the secondary financial market. Except in scenarios
with “relatively small” entry costs, a minimal trading cost does not influence the informed
investor’s behavior when he holds an initial stake. In such cases, one trading incentive
strictly dominates the other, resulting in unchanged trading behavior. Consequently, the
entrant’s posterior beliefs and entry probability remain unaffected, as if no trading cost
had been introduced.

However, when entry costs are relatively low, a minimal trading cost may influence
the informed investor’s behavior. As previously analyzed, the investor must be indifferent
between trading and abstaining in this scenario. However, the introduction of a trading
cost reduces the investor’s incentive to purchase one share. Hence, to maintain the
investor’s indifference, the entrant must increase her likelihood of entering the product
market, thereby lowering the value of the investor’s initial stake. Thus, when an initial

stake is present, introducing a minimal trading cost increases product market competition

"This assumption also distinguishes our model from that in Edmans et al. (2015).



in equilibrium. In this context, minor frictions in the financial market can enhance both
product market competition and consumer surplus. By contrast, if the informed investor
does not hold an initial stake, the incentive to maximize the stake value disappears. As
a result, a minimal trading cost has no effect on the investor’s trading behavior and the
entrant’s entry probability.

Additionally, we find that an intermediate level of trading cost can maximize product
market competition, regardless of whether the informed investor holds an initial stake.
On one hand, the cost is high enough to reduce the informed investor’s incentive to buy
one share when product demand is high, encouraging the entrant to enter the market
with a higher probability. On the other hand, the cost is not so prohibitive as to prevent
the informed investor from trading even when product demand is low. This allows the
financial market to still convey information, particularly in scenarios involving “relatively
large” entry costs, which can further encourage entry.

Our theoretical results generate a set of interesting, testable empirical implications
about the secondary financial market and product market competition.® First, the entry
cost, one of the important factors of the product market, affects the financial market
trading and financial market informativeness, when the informed investor owns a stake
at the incumbent firm. Interestingly, the effects of the entry cost is asymmetric and
non-monotonic. It affects the informed investor’s trading only when the product market
demand is high; as the entry cost increases from zero, the probability of the informed
investor buying decreases continuously from one to zero but will jump back to one, and
correspondingly, the financial market informativeness decreases first and jumps back to
the highest level. Second, the informed investor’s stake, one important feature of the
incumbent firm’s ownership structure, impacts the product market competition. Such an
effect differs at different entry cost: At a relatively low (high) entry cost, the initial stake
increases (decreases) the entry probability. Third, the financial market transaction cost
may also affect the entry probability. In particular, when transaction costs are less than
a certain amount, the larger the transaction costs, the greater the probability of entry.

Although this paper focuses on scenarios where the incumbent and entrant produce
perfectly substitute products, the key economic insights can easily extend to cases involv-
ing complementary products. With complementary products, the incumbent stakeholder

benefits from the entrant’s market entry, as it boosts firm value and, consequently, his

8The literature has shown that the primary financial market influences product market competition
by providing firms with the necessary capital. For instance, Benoit (1984) shows how predatory pricing
can deter entry when potential entrants face financial constraints. Poitevin (1989) finds that incumbents
tend to finance through equity, while high-value entrants issue debt to signal their quality to investors,
resulting in highly leveraged market entry. Similarly, Matveyev and Zhdanov (2019) reveal that entrants
may issue significantly less debt than would be financially optimal, balancing the tax benefits against
bankruptcy risks to achieve a leverage advantage over incumbents. However, the specific impact of
the secondary financial market, which does not directly provide capital to firms, on product market
competition remains under-explored.



stake value. Thus, equilibrium outcomes with complementary products contrast with
those in this paper. Specifically, an investor with positive information will buy to signal
good market potential, while an investor with negative information may refrain from sell-
ing. This discussion highlights that informed trading in the secondary financial market
is significantly influenced by the nature of the product market, even when the informed
investor faces similar strategic environments.

Beyond examining the interaction between financial and product markets, our paper
makes several applied contributions. We develop a tractable model to explore the tension
between an uninformed decision-maker and an informed investor. Specifically, when the
investor’s trading signals information to the decision-maker—whose actions can, in turn,
impact the investor’s stake value—the investor faces a trade-off between trading profits
and the effect of his actions on his stake value.” Our model applies to various corporate
contexts, such as firm-labor union negotiations. For instance, an investor with positive
information may buy shares, raising the firm’s stock price. This could lead the labor union
to view the firm as more valuable, negotiate more aggressively, and thereby potentially

reduce the investor’s stake value, deterring further buying.

Literature Review Our paper contributes to several strands of literature. First, it
aligns with research on the interaction between the secondary financial market and prod-
uct market competition. Tookes (2008) argues that informed agents prefer trading shares
in a more competitive firm, especially during significant shifts in market share. Similarly,
Peress (2010) finds that firms with higher market power attract more trading volume
from investors, which accelerates the incorporation of information into stock prices and
draws additional capital. Xiong and Yang (2021) study voluntary information disclo-
sure by oligopoly firms, showing that while a firm can better learn from the market, it
may also lose competitive advantage. Cong et al. (2023) examine financial market and
product market competition, focusing on the relationship between firm competition and
real efficiency, and revealing non-monotonic welfare effects. Our paper complements this
body of literature. In particular, the investor in our model has market power. Hence,
he may manipulate the entrant’s beliefs, and his incentive to do so is determined by
characteristics of both the product market and the financial market.

Second, our paper contributes to the fast-growing literature on informational feedback
with strategic investors.'” In Goldstein and Guembel (2008), feedback effects from finan-

cial markets to real investment increase an uninformed speculator’s incentive to sell stock,

9This differs from Edmans et al. (2015), where the investor’s interests align with the corporate in-
vestment decision-maker’s, as the investor’s initial stake does not influence his strategic trading.

0Tn settings with competitive investors, Foucault and Frésard (2014) and Ozoguz et al. (2018) docu-
ment that a firm’s investment decisions are sensitive to its own (or its peers’) stock price. Additionally,
Dessaint et al. (2019) show that noise in stock prices influences real decisions.



inducing disinvestment and generating profit on the speculator’s short position. Subrah-
manyam and Titman (2013) propose a model showing that positive shocks in stock mar-
ket participation can reduce expected returns and incentivize firms, especially those with
investment-focused assets, to increase investment. Edmans et al. (2015) analyze how a
firm’s investment decisions respond to financial market trading, finding that intermediate
trading costs lead to asymmetric trading and limits to arbitrage. Boleslavsky et al. (2017)
consider a setting in which an authority decides on an intervention to improve the state
based on asset market activity. Ahnert et al. (2023) also examine government bailout de-
cisions influenced by stock market trading, finding that informed investors might refrain
from trading or buy shares in a bad state if the bailout benefit is sufficiently high. We
study the informational feedback of the financial market on a completely different but
important economic environment — the product market. Here, the entrant will only en-
ter if she believes that product demand is high, allowing the strategic investor to help the
incumbent deter entry by refraining from trading. Consequently, limits to arbitrage oc-
cur when the product demand is high, as the investor strategically withholds information
that would otherwise signal high product demand to the potential entrant.

Third, our paper compensates to the body of literature showing that market effi-
ciency and real efficiency may clash by incorporating feedback effects from market prices
to corporate decisions.!! This line of literature dates back to at least Dow and Gorton
(1997), who found that speculators do not generate information if they anticipate that a
firm will not invest, leading to situations where firms indeed avoid investment due to the
lack of market information. In Bond et al. (2010) and Bond and Goldstein (2015), the
market’s reflection of expected future decisions prevents it from effectively providing the
information needed for making these decisions more efficient. Goldstein and Yang (2019)
further explore the implications for optimal disclosure policies in scenarios where the two
efficiencies conflict. They argue that disclosing more precise information is optimal on
aspects where managers have a clear informational advantage. However, revealing infor-
mation that managers actively seek may discourage speculators from trading on it. Our
paper illustrates that imposing a trading cost can reduce the incentive for the informed
investor to buy a share when product demand is high, which in turn can encourage a
potential entrant to participate in the product market competition. Thus, we should not
only focus on market efficiency while assuming that it lines up with what is happening
in the industry organization.

More importantly, in line with our focus, our theoretical study generates a first set of
empirical implications concerning the interaction between the secondary financial mar-

ket and product market industrial organization. As we discussed, through the entrant’s

"Based on Fama and Miller (1972), in an efficient market, security prices provide accurate signals for
resource allocation, suggesting that market efficiency is a good proxy for real efficiency. However, later
studies indicate the opposite.



learning, product market characteristics may influence financial market trading and effi-
ciency, while the financial market characteristics, in turn, may affect the product market
competition. These important economic relations are empirically testable, contributing
to the literature on industrial organization. Furthermore, our model carries policy im-
plications. Specifically, we find that putting some sands into the wheel of the financial
market can positively impact product market competition, thereby enhancing consumer
welfare.

Fourth, our paper relates to the literature on the limits to arbitrage. Campbell and
Kyle (1993) study fundamental risk, which refers to the change of fundamentals in the
process of pursuing arbitrage. DeLong et al. (1990) focus on noise trader risk, finding that
mispricing may worsen in the short run, making early liquidation at a loss. As noted by
Shleifer and Vishny (1997), such risk can make it hard for investors to secure financing for
bets against mispricing. Other studies, including D’Avolio (2002), Gromb and Vayanos
(2002), Jones and Lamont (2002), Lamont and Thaler (2003), and Nagel (2005), focus on
implementation costs such as those for discovering or exploiting mispricing, transactions
costs, and short-sale constraints. Our paper contributes by showing that limits to arbi-
trage can also arise from the informed investor’s incentives to deter entry, which becomes
significant when the informed investor holds an initial stake in the incumbent firm. This
finding broadens the scope of limits to arbitrage by incorporating strategic motivations

related to product market competition.

2 Model

This section presents a model exploring the interplay between financial market and prod-
uct market competition over two periods (¢ = 0,1,2). It features a publicly traded
incumbent firm and a private potential entrant.

At t = 0, trading occurs in the financial market for the incumbent’s stock. Based
on the net trading volume observed at t = 1, the entrant decides whether to enter the
product market by paying an entry cost. At ¢ = 2, firms produce in the product market,
and payoffs are realized. Figure 1 describes the timeline.

t=20 t=1 t=2

\ \ \ .
Financial market trading Entrant’s decision Payoff

Figure 1: Timeline of Events

2.1 Product Market Competition

The industrial organization of the product market depends on whether the entrant chooses

to enter the market. If the entrant does not enter, the incumbent remains a monopolist.



Otherwise, both firms compete in a Cournot duopoly, producing a homogeneous good.
Suppose that firm ¢ produces ¢; units of consumption goods, and the total output is

then Q = ¢1 + ¢2. The product’s inverse demand function is

p(Q) = Sp — Q, (1)

where Sy is the inverse demand intercept, representing the maximum price that consumers
are willing to pay for one unit of the good. We assume that Sy can be either high (§ = H)
or low ( = L), with Sy > S, > ¢, where ¢ > 0 is the constant marginal production
cost for both the incumbent and the entrant. The parameter # denotes the economic
fundamentals of the market, and all agents share a common prior ¢y = Pr(6 = H) = 1/2
regarding it. Such a common prior encapsulates all other available information about
the product market, including incumbent firm accounting data and professional market
analyses; since these information sources are imperfect, the incumbent firm stock market
performance will provide the entrant with an important supplement signal. Although
the entrant does not know # at the time of entry, it becomes common knowledge once
production begins at ¢ = 2.

When the entrant stays out of the market, the incumbent acts as a monopolist, choos-
ing the optimal production quantity ¢; to maximize her profit. The incumbent’s profit
as a monopolist is: s »

g — C
v= B2 &)
Equation (2) shows that the high product demand results in a higher incumbent’s profit
(Vg > V). In the absence of entry, the entrant’s outside option is normalized to zero.

If the entrant enters, both firms simultaneously choose their production quantities to

maximize their profits. The incumbent’s profit and the entrant’s profit are given by

V= M and Vy — E, (3)
respectively, where E is an exogenous entry cost. We assume V}; >V, meaning that the
impact of the product demand on the incumbent firm value dominates the competitive
effect of entry. For simplicity, we assume that S; — ¢ > 0 is sufficiently small.

We denote by d = 0 the entrant’s decision to stay out of the product market, and
by d = 1 the entrant’s decision to enter. If the entrant randomizes, d € (0,1). Ta-
ble 1 summarizes the incumbent firm value v(6;d), which depends on both the market
fundamentals # € {H, L} and the entrant’s decision d € [0, 1].

10



Entry Decision d

0 1 (0,1)
H Vg V5 dVi+(1—d)Vy
Vi Vg dVE+(1—-4d)V,

State 0

Table 1: Incumbent Firm Value

2.2 Trading in Financial Market

The incumbent stock market includes an informed investor who knows the product market
fundamentals 6 perfectly from ¢ = 0. Depending on whether product demand is high or
low, the investor is called an H-investor or L-investor, respectively.

The informed investor may hold an initial stake in the incumbent firm. To analyze
the effects of the initial stake on trading behavior and product market competition, we
consider two cases: a benchmark without an initial stake (s = 0), and a core model
with one share already owned prior to trading (s = 1).'* This initial stake is common
knowledge and treated as restricted stock.

The stock market microstructure follows a simplified setting of Kyle (1985). Specif-
ically, the informed investor can buy one share (X; = 1), not trade (X; = 0), or sell
one share (X; = —1). We allow the informed investor to employ mixed strategies, de-
noting by % and 3j; the probabilities that the H-investor buys or sells, respectively,
with 1 — 3% — % representing the probability of choosing not to trade. Similarly, for
the L-investor, 8%, 33, and 1 — 3% — 33 are the probabilities of buying, selling, and not
trading, respectively.

Present in the incumbent stock market is also a liquidity investor, who has an equal
probability of buying one share (X = 1), selling one share (X = —1), or not encoun-
tering a liquidity shock (X = 0). The informed investor and the liquidity investor trade
simultaneously. There is also a competitive market maker, who observes the net trading
volume X = X; + Xy but not the individual orders. Therefore, X € {—2,—1,0, 1, 2}.
Based on the net trading volume, the market maker sets prices to break even, with the

pricing strategy P(X) = E(v|X). He also uses his inventory to clear the market.

12In Online Appendix B, we extend the model to allow the initial stake s to vary continuously within
the range (0, +00). In equilibrium, the L-investor sells for sure, regardless of the value of s and the entry
cost. The H-investor, on the other hand, is influenced by the value of initial stake only when the entry
cost is relatively large. Specifically, with a relatively large entry cost, the H-investor surely buys when s
is extremely small, does not trade when s is not too large, and surely sells when s is large. In these three
cases, the entrant will enter the product market only when she observes positive net trading volumes
from the financial market.

11



2.3 Equilibrium

The informed investor’s trading strategy is a mapping from the product market funda-
mentals 6 to his trading {—1,0,1}. The entrant’s strategy is a mapping from the net
trading volume to the entry decision. The market maker’s pricing strategy is a map-
ping from the net trading volume to prices. We are interested in a perfect Bayesian

equilibrium.

Definition 1. The informed investor’s trading strategy * : {H,L} — {—1,0,1}, the
entrant’s entry strategy d* : X — [0, 1], and the market maker’s pricing strategy P*(X)

constitute a perfect Bayesian equilibrium if

1. foreach § € {H, L}, ; maximizes the f-investor’s expected payoff, given the market

maker’s pricing strategy and the entrant’s entry strategy;

2. foreach X € {—2,-1,0, 1,2}, d*(X) maximizes the entrant’s expected payoff, given

other agents’ strategies;

3. for each X € {-2,-1,0,1,2}, the market maker’s pricing strategy is P*(X) =
E(v|X), given other agents’ strategies;

4. the entrant and the market maker update their beliefs by Bayes’ rule after observing

the net trading volume in the financial market.

When there are multiple equilibria due to off-equilibrium beliefs, we apply the intuitive

criterion to refine the equilibrium set.

3 Informed Trading

This section explores the informed investor’s trading strategies. Specifically, we shall
characterize how the product market entry cost and the initial stake affect the informed
investor’s trading behavior. These factors significantly affect the H-investor’s trading
behavior when financial market information can impact the entrant’s decision to enter
the market.

We solve the model by backward induction. Subsection 3.1 examines the entrant’s
decision and the market maker’s pricing strategy for different net trading volumes X &
{—2,—1,0,1,2}, based on posterior belief ¢(X) = Pr(f = H|X). We prove that the
posterior belief increases with the net trading volume. Subsection 3.2 establishes that
the L-investor surely sells one share in equilibrium, independent of the entry cost or
initial stake. Subsection 3.3 and Subsection 3.4 then characterize the H-investor’s trading
strategies, both without and with an initial stake, respectively. Finally, Subsection 3.5
summarizes the effects of entry cost and initial stake on the informed investor’s trading

strategy, illustrated in Figure 2.
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3.1 Entry Decision, Pricing, and Increasing Posterior

We begin by analyzing the entrant’s decision through backward induction. For each
possible net trading volume X € {—2,—1,0,1,2}, and given a posterior belief ¢(X), the

entrant’s expected payoff from enter is
q(X)Vg +[1—q(X)Vf - E. (4)

Since the entrant has a zero outside option, she will choose to enter if and only if her

expected payoff from entry is non-negative. Define a threshold ¢; such that
aVi+ (1 —a)V=E. (5)

Then, Lemma 1 establishes that the entrant’s entry decision follows a cutoft rule based

on posterior belief ¢(X).

Lemma 1. Given a posterior belief q(X), the entrant’s entry decision after a net trading
volume X € {—2,-1,0,1,2} is

(

L, if q(X) > qr,
d(X)=q€0,1], if qX)=a, (6)
07 Zf Q(X) <qg-

\

Given the posterior belief system ¢(X) and the entrant’s entry strategy d(X), the

market maker sets a price P(X) that allows him to break even in expectation:
P(X) = E(v|X) = ¢(X)v(H; d(X)) + (1 = ¢(X)) v(L; d(X)). (7)

Equation (6) and equation (7) show that the posterior belief system ¢(X) is central
role to both the entrant’s entry choice and the market maker’s pricing strategy. Con-
sequently, to solve for the informed investor’s best responses to the entrant’s and the
market maker’s strategies, it is important to explore the properties of the posterior be-
lief system. Intuitively, given the entrant’s entry strategy, the H-investor has a higher
incentive to hold a larger position than the L-investor, since the incumbent’s firm value
is higher when the product demand is high. By “a larger position,” we mean using a
ranking system where shorting one share is the smallest position, holding no position
is intermediate, and buying one share is the largest. This argument suggests that the

posterior belief increases with the net trading volume.
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In addition, because the liquidity investor is equally likely to buy, sell, or not trade,
a zero net trading volume (X = 0) always appears on the equilibrium path. We further
show that, for any trading strategy of the informed investor, zero net trading volume is

entirely uninformative. Lemma 2 formalizes these results.

Lemma 2. In equilibrium, the posterior belief q(X) increases with the net trading volume
X. In addition, following zero net trading volume (X = 0), the entrant and the market
maker hold a posterior belief ¢(0) = qo = 1/2.

The first part of Lemma 2 arises from the single-crossing property of the informed
investor’s preference. Denote U(6; X;) as the expected payoff for an investor of type 6
when holding a position X;. For two trading positions, X} > X, if U(L; X}) = U(L; X;),
then U(H; X}) = U(H; X). That is, if the L-investor weakly prefers X} to X, the H-
investor will strictly prefer X/, implying that a larger net trading volume is more likely
driven by the H-investor, increasing the posterior belief ¢(X).

The second part of Lemma 2 is due to liquidity trading. For any position X; held by
the informed investor, there exists a liquidity trading position Xy that results in zero net
trading volume (X = X; + Xy = 0). Since each Xy occurs with equal probability, the
posterior belief after observing X = 0 remains unchanged at ¢(0) = gy = 1/2, implying

that zero trading volume conveys no new information about product demand.

3.2 L-investor Always Sells

We are now in a position to analyze the informed investor’s equilibrium trading behavior.
We will start by considering the L-investor. The payoff to the L-investor from holding a

trading position X7 is

U(L; X;) = v(L;d(X)) +

1 X

Xr
3

co | >

- -

[v(L; d(X)) = P(X)] (8)

1

[SCR IV

-1

v(L;d(X)) —

1 X

q(X) [v(H;d(X)) = v(L; d(X))]. (9)

1

Wl ®»

X

Since the net trading volume is X = X; 4+ Xy, choosing a position X; means that
the resultant net trading volume could be —1 + X;, X;, and 1 + X, each with equal
probability. In equation (8), the first component represents expected value of the initial
stake, which depends on the entrant’s entry decision and is non-zero only when the
informed investor holds an initial stake (s = 1). The second component represents the
informed investor’s expected trading profit. Substituting the market maker’s pricing

strategy (7) into equation (8) yields equation (9).
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Proposition 1 shows that the L-investor surely sells one share in equilibrium, regardless

of the product market entry cost or whether the informed investor holds an initial stake.

Proposition 1. For any given increasing belief q(X) and an associated entry strategy

d(X) specified in equation (6), the L-investor’s payoffs satisfy
U(L;—1) >U(L;0) > U(L;1), Vse{0,1}. (10)

Hence, regardless of the initial stake, the L-investor will always sell one share in equilib-

rium. That is, in equilibrium, B7 = 1.

The fact that the L-investor always sells one share in equilibrium arises from the
alignment of his two trading incentives. First, low product demand implies a low firm
value for the incumbent, so selling one share maximizes the L-investor’s trading profit.
This logic is encapsulated in the second component of equation (9). Because of the
assumption V§ > V7, the second component of equation (9) is positive, zero, and negative
for X7 values of —1, 0, and 1, respectively. Hence, X; = —1 will maximize the L-investor’s
trading profit.

Second, if the informed investor holds an initial stake, selling one share lowers the net
trading volume, which signals low product demand to the entrant. This occurs because
the posterior belief, and subsequently the probability of entry, both increase with the
net trading volume. Therefore, by selling one share, the L-investor may deter entry,
preserving his initial stake value. Consequently, to maximize his expected payoff, the

L-investor always sells one share in equilibrium.

3.3 H-investor without an Initial Stake

Next, we analyze the H-investor’s trading behavior. Similar to equation (8), we write

down the H-investor’s expected payoff from a trading position X; as

1

U X) = 3 3 o(H (X)) + 5L S (X)) - P(X)] (1)
= 23 wHAC) + 5 S - a(X)] (H: (X))~ o(; (X))

(12)
When the informed investor does not hold an initial stake (s = 0),
v,
I
U Xp) = 55 S (1= g0 [o(H; (X)) = u(L: d(X))).
Xn=-1
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Given that economic fundamentals dominate firm value, v(H;d(X)) —v(L;d(X)) > 0
for any decision d(X) by the entrant. In addition, since the L-investor always sells one
share in equilibrium, ¢(0) = 1/2, making the zero net trading volume an imperfect signal
about the product demand. Importantly, the zero net trading volume always occurs with
a positive probability in equilibrium. Therefore, U(H; X;) is strictly positive if and only
if X; = 1. This implies Proposition 2.

Proposition 2. Without an initial stake (i.e., s = 0), the H-investor surely buys one
share in equilibrium, and such an equilibrium trading behavior is independent of the entry

cost.

In Proposition 2, the H-investor’s trading behavior is independent of the entry cost.
This is due to the no initial stake condition. As we shall show shortly, when the informed
investor holds an initial stake, he may have incentives to manipulate the entrant’s belief
to maximize the initial stake value. Combining Proposition 1 and Proposition 2, we
conclude that without an initial stake, the informed investor always trades on his private
information: buying at § = H and selling at § = L. Therefore, given his information

advantage, the informed investor fully harvests the arbitrage opportunity.

3.4 H-investor with an Initial Stake

We now turn to the case where the H-investor holds an initial stake — a restricted share
that cannot be traded. The expected payoff for the H-investor from taking a position X;

1S

U X = 5 30 o)+ S0 1 g(X)] [ d(X)) — w(L:d(X))] - (13

Xy=—1 Xy=—1

The initial stake significantly affects the H-investor’s payoff, as its value is influenced
by the entrant’s entry decision. Thus, the entry cost plays a key role in determining
the H-investor’s trading strategy. According to Lemma 1, we partition the space of the
entry cost into four components. The first is a case with an “extremely large” entry cost

(E > V§), which makes g = 1. The entry cost is so high that the entrant stays out of

the product market regardless of her posterior belief. The second is when the entry cost

VEHVE
2

belief alone but may enter if her posterior belief about § = H is sufficiently high. The

third component is when E € <Vf, Vi ;Vf], a ‘“relatively small” entry cost. The entrant

is “relatively large”, that is, £/ € < ,fo}). The entrant stays out based on the prior

will enter based on her prior belief but may refrain from doing so if she is convinced that
0 = L. The last is when F < V[, the entrant faces an “extremely small” entry cost,

leading to gf = 0. The entrant will always enter the product market, regardless of the
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posterior belief. Then, we proceed to examine the H-investor’s trading behavior in each

case.

3.4.1 Extreme Entry Costs

In the first and fourth cases, where the entry cost is either extremely large or extremely
small, the entrant’s decision is independent of financial market trading. As a result,
the H-investor’s initial stake value is unaffected by his trading. Hence, his optimization

problem is reduced to

arg  max U(H; X;)

Xre{-1,0,1}
—arg max 2L ST (- (O R(HA(X) — LX), ()

Xy=—1

where d(X) =0 when F > V§, and d(X) =1 when F < Vf, for X; € {-1,0,1}.
Since equation (14) is equivalent to the optimization problem when the H-investor
does not hold an initial stake, the H-investor will surely buy one share in equilibrium, as

stated formally in Proposition 3.

Proposition 3. When the product market is characterized by either an extremely large
entry cost (E > V) or an extremely small entry cost (E < Vf), a unique equilibrium

emerges. In this equilibrium, the H-investor will surely buy one share (8% = 1).

Proposition 3 arises from the fact that, with extreme entry costs, the H-investor is
unable to influence the entrant’s decision. Technically, in these cases, holding an initial
stake merely adds a constant to the H-investor’s trading profits. Therefore, the H-
investor’s optimal decision remains the same as if he had no initial stake. This implies
that the H-investor would only have an incentive to manipulate the entrant’s beliefs
through trading if he could affect the entrant’s decision, which occurs only at moderate

levels of entry costs.

3.4.2 Relatively Large Entry Cost

VE+VE
2 )
be affected by the incumbent stock market trading. Intuitively, given the common prior

When the entry cost is relatively large, i.e., E € ( Vﬁ), the entrant’s decision may
belief of g9 = Pr(f = H) = 1/2, a relatively large entry cost suggests that the entrant
will only enter the product market if the incumbent stock market provides a positive
signal about # = H. Since the L-investor surely sells one share, it is the H-investor’s
trading behavior that will shape the entrant’s posterior belief and the valuation of the

H-investor’s initial stake.
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We begin by calculating the difference in the H-investor’s expected payoffs between

no trade and selling one share as

U(H;0)— U(H; 1)

% [v(H;d(1)) — v(H;d(=2))]

C»Jl’—‘

Z [1—q(Xy =D (v(H;d(Xy — 1)) —v(L;d(Xy — 1)) (1D)

The first component in equation (15) represents the difference in the initial stake
value, while the second component captures the difference in trading profits. Because
the L-investor surely sells one share, a net trading volume of zero (X = 0) suggests a
probability of 1/2 that the product demand is high. With a relatively large entry cost,
the entrant will not enter the market after observing a net trading volume of zero. Since
VP is very small, the trading profit gained at X; = 0 outweighs the difference in the
initial stake value as indicated in equation (15), leading to U(H;0) > U(H;—1). Thus,
in equilibrium, the H-investor strictly prefers no trade over selling one share.

Next, we compare the H-investor’s expected payoff from no trade with that from
buying one share. From Lemma 2, we know that a net trading volume of zero is unin-
formative about § = H; that is, ¢(0) = go = 1/2. Then, the increasing posterior shown
in Lemma 2 implies that ¢(—1) < 1/2. Thus, a relatively large entry cost ensures that
the entrant stays out of the market when the net trading volume is X € {—2,—1,0}.
By contrast, due to Proposition 1’s declaration that the L-investor surely sells one share,
the net trading volumes of X = 1 and X = 2 perfectly indicate § = H, leading to
q(1) = q(2) = 1. Therefore, with a relatively large entry cost, the entrant will surely
enter the market following X =1 and X = 2.

We then calculate the difference in the H-investor’s expected payoff between no trade

and buying one share as

U(H;0)— U(H; 1)

= [o(H:d(-1)) — o(H; d(2))]
_ % Z [1— q(Xn + )] ((H; d(Xy + 1)) — o(L; d(Xy + 1))
1 (sH )? (Sp—0?] 1/(Su—0c)? (SL—c)?
25{{ 9 }_5( 4 4 )} 1o
> 0,

In equation (16), the first component captures the difference in the initial stake value.
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When the H-investor chooses not to trade, the net trading volume could be X = —1, 0,
or 1, with equal probability. If the H-investor buys one share, the net trading volume
shifts to X = 0, 1, or 2. The difference in the initial stake value is thus the difference
between the value at X = —1 and the value at X = 2. At X = —1, the entrant does
not enter, leaving the firm’s value at the monopoly profit (Si — ¢)?/4. At X = 2, the
entrant’s certain entry changes the incumbent firm value to the Cournot competition
profit (Sy — ¢)?/9. The second component of equation (16) reflects the trading profit
from buying one share at X = 0. When X =1 or X = 2, the market maker, knowing
0 = H, prices the stock accordingly, resulting in zero trading profit for the H-investor.
The monopoly profit substantially exceeds the Cournot profit, making equation (16)
positive.

Proposition 4 summarizes the above arguments, showing that the H-investor refrains

from trading when the entry cost is relatively large.

Proposition 4. With a relatively large entry cost B € (@, Vﬁ) , the H-investor does

not trade in equilibrium.

Proposition 4 stems from the trade-off between the initial stake value and trading
profit. By not trading, the H-investor avoids the risk of a very large net trading volume
(X = 2), which would signal high demand and encourage market entry, while allowing for
a small negative net trading volume (X = —1) that helps preserve the initial stake value.
However, refraining from trading comes at the cost of forfeiting potential profits from
a long position. Ultimately, since the value of maintaining the incumbent’s monopoly
significantly exceeds that under Cournot competition, the initial stake value becomes the
dominant consideration. This dominance leads the H-investor to refrain from trading in

equilibrium.

3.4.3 Relatively Small Entry Cost

In the final case, we consider a relatively small entry cost, specifically, E € <Vf, i ;Vf]

The most significant difference between a relatively small and a relatively large entry
cost is that the former leads the entrant to enter the product market with the prior belief
go = 1/2. Given ¢(0) = qo = 1/2, the entrant will choose to enter the product market
when the net trading volume is X € {0,1,2}. Additionally, since the L-investor surely
sells and the H-investor never sells, a large negative net trading volume X = —2 perfectly
signals 8 = L, deterring the entrant from entering the market. However, the entrant’s
posterior belief g(—1) and her entry decision d(—1) at the small negative trading volume
(X = —1) depend on the H-investor’s trading behavior.

Due to the trade-off between the initial stake value and trading profit, equilibrium
analysis in this scenario becomes more complex. Lemma 3 demonstrates that, in the case

of a relatively small entry cost, there cannot be a pure-strategy equilibrium.
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Lemma 3. When the entry cost is relative small, that is, for any E € (Vf, V’?’JQFVLE}, the

model has no pure-strateqy equilibrium.

Lemma 3 explores the H-investor’s strategic behavior when faced with the possibility
of the entrant entering the market at a net trading volume of X = —1. If the entrant
believes that the H-investor will surely buy one share, her posterior belief at X = —1
will be ¢(—1) = 0, causing her to stay out of the market. However, anticipating this
belief, the H-investor has an incentive to deviate and refrain from trading, increasing the
likelihood of a net trading volume of —1, thereby deterring the entrant and increasing
the H-investor’s initial stake value.

Conversely, if the entrant expects the H-investor not to trade, her posterior belief at
X = —1 will be g(—1) = 1/2. Given the relatively low entry cost, the entrant will choose
to enter the market. In this case, when choosing between no trade and buying (recall
that the H-investor will never sell), the H-investor realizes that he cannot influence the
entrant’s decision. As a result, the H-investor would deviate to buying one share to
maximize his trading profit.

Proposition 5 characterizes the unique mixed-strategy equilibrium for the H-investor.
In this equilibrium, the H-investor randomizes between no trade and buying, with the

probability of buying negatively related to the entry cost.

VE+VE
2 )
there is a unique equilibrium in which the H-investor randomizes between no trade and

Proposition 5. When the entry cost is relatively small, that is, when E € (Vf,

buying, with the probability of buying

, Vi+Ve—2E
BH: Ve_E )
H

(17)

which strictly decreases as the entry cost increases.

Proposition 5 follows a mixed-strategy equilibrium approach. As will be shown in Sec-
tion 4, when the entry cost is relatively small, the entrant randomizes at X = —1 to keep
the H-investor indifferent between no trade and buying. Consequently, the H-investor
also randomizes between no trade and buying. Additionally, as argued in Lemma 3, the
entrant’s equilibrium decision can be neither to enter for sure nor to stay out for sure.

Thus, the H-investor’s buying probability must be calibrated to maintain the entrant’s
V§+Vf]

2
the entrant’s incentive to enter strengthens. To keep the entrant indifferent, the proba-

indifference. Furthermore, as the entry cost decreases within the interval <Vf,
bility of the H-investor buying must increase to reduce the entrant’s posterior belief and

expected profit of entering the market when X = —1. Therefore, 8Y is strictly decreasing

as E increases, as characterized in equation (17).
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3.5 Effects of Entry Cost and Initial Stake

Having characterized the informed investor’s trading behavior in Proposition 1 to Propo-
sition 5, we are now in a position to summarize the impact of entry cost and initial stake
on financial market trading. Figure 2 illustrates the H-investor’s trading as a function of

the entry cost, both with and without an initial stake.

Entry Cost and Initial Stake Impacts on Trading Strategy

Gy w. s=1 (B = 0)
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Figure 2: Impact of Entry Cost and Initial Stake on H-investor’s Trading

In Figure 2, the red dotted line represents the probability of the H-investor buying
when he does not hold an initial stake (s = 0), while the blue line depicts the probability
of buying when he holds an initial stake (s = 1).

Several insights emerge from Figure 2. Firstly, whether the entry cost is extremely
large or extremely small, the H-investor chooses to buy, regardless of whether he holds
an initial stake. The intuition in both scenarios is comparable. Without an initial stake,
the H-investor’s sole incentive is to maximize his trading profits. With an initial stake,
the H-investor recognizes that his trading cannot influence the entrant’s decision under
extreme entry costs, thus his focus remains solely on profit maximization.

Secondly, at an intermediate level of entry cost, the presence of an initial stake reduces
the likelihood of the H-investor buying. Faced with a medium entry cost, the H-investor
is aware that his trading can influence the entrant’s beliefs and, in turn, the entrant’s
entry decision. Therefore, the H-investor must weigh the value of his initial stake against
potential trading profits when deciding whether to trade, as these two incentives may not

align with an increased probability of buying.
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Thirdly, when the H-investor holds an initial stake, his probability of buying displays
a non-monotonic relationship with the entry cost. As the entry cost increases from zero,
the probability of the H-investor buying initially decreases from one to zero. However,
once the entry cost surpasses a certain threshold, the probability jumps back to one,
indicating a shift in behavior when the entry cost reaches extremely high levels.

Finally, with an initial stake, an increase in entry cost within the intermediate range
leads to a reduction in the H-investor’s buying probability. In this process, the entrant’s
posterior belief remains constant across all net trading volumes, except at X = —1. Thus,
the impact of the entry cost on the information conveyed by financial markets is only
driven by the net trading volume at X = —1. This is shown in Table 2, where 3% is

characterized by equation (17).

X -2 -1 0 1 2
1-p%
0 2765 % 11

Table 2: Posterior belief ¢(X)

Note that when the H-investor refrains from trading at relatively large entry costs, the
net trading volume X = 2 is off the equilibrium path. According to the intuitive criterion,
q(2) = 1, as the L-investor would not buy even if mistakenly perceived as the H-investor.

As the entry cost increases from V£ to V5, the buying probability 3% decreases from
1 to 0 until VY%
1/2 and then remains constant. This indicates that as the entry cost rises within the

, then holds at 0, while the posterior belief ¢(X) increases from 0 to

intermediate range, the financial market informativeness decreases. At relatively large
entry costs, the net trading volume X = —1 becomes completely uninformative, with
q(—1) = qo = 1/2. Proposition 6 formally shows how the entry cost in the product

market affects financial market informativeness.

Proposition 6. With an initial stake (s = 1), as the entry cost increases within the range

(VE, V), financial market informativeness decreases. Moreover, when E € (VLe ZVI‘G’ , Vﬁ) ,
the net trading volume X = —1 becomes completely uninformative, resulting in the lowest

level of financial market informativeness.

4 Initial Stake and Product Market Competition

We have demonstrated that both product and financial market characteristics influence
the informed investor’s trading behavior, which in turn affects the information about
product demand revealed by the financial market. In this section, we explore how the
informed investor’s initial stake impacts the product market competition. This analysis

is important because the industrial organization of the product market — whether it
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remains a monopoly or transitions into a duopoly — has significant implications for
consumer welfare.

We begin by considering the entrant’s ex-ante probability of entering the market:

Prid=1) = 22: Pr(d(X) =1) x Pr(X)

1 2

= = Y Pr(d(X)=1)x Pr(X|0 = H)

% > Pr(d(X)=1)x Pr(X|§ =L). (18)

X=-2

As shown in Proposition 1 and Proposition 2, when the informed investor holds no
initial stake (s = 0), the H-investor will buy, and the L-investor will sell. Consequently,
when ¢ = H, the net trading volume X can only be 0, 1, or 2, each with a probability
of 1/3. Similarly, when § = L, the net trading volume X can be —2, —1, or 0, each with
a probability of 1/3. The entrant’s decision to enter the market depends on the entry
cost at each of these net trading volumes. Proposition 7 summarizes the probability of a

duopoly market when the informed investor holds no initial stake.

Proposition 7. When the informed investor holds no initial stake, the ex-ante entry

probability is

—_

if E<Vf

win

if E€(VEL(VE+VE)]

if E€(3(VE+VE5),Vg)

W=

o

. if E>Vg

\

Proposition 7 follows from the entrant’s equilibrium posterior belief at each possible
net trading volume. When the entry cost is extremely small, the entrant will surely enter
the market, regardless of the net trading volume. For relatively small entry costs, the
entrant will enter at any non-negative net trading volume, as these signal that § = H with
a probability of at least 1/2. In contrast, with relatively large entry costs, the entrant
will stay out of the product market for any non-positive net trading volume, since her
posterior belief at each such volume is at most 1/2. At extremely large entry costs, the
entrant refrains from entering the market regardless of net trading volume.

Next, we consider the scenario where the informed investor holds an initial stake.
Recall that even with an initial stake, the entrant will surely enter the market if the
entry cost is extremely small and refrain from entering if the cost is extremely large.

However, at relatively large entry costs, the H-investor chooses not to trade, leading to
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posterior beliefs at X = —1 and X = 0 being equal to 1/2, which deters the entrant from
entering.

However, when the entry cost is relatively small, particularly at the net trading volume
X = —1, the entrant will enter with a probability that keeps the H-investor indifferent
between not trading and buying. Lemma 4 provides the conditional entry probabilities

for each net trading volume.

Lemma 4. When the informed investor holds an initial stake and the entry cost satisfies

E e (Ve Lve+ Vﬁ)}, the entrant’s conditional entry probability is provided in Table 3,

L3
VE+4Ve
where dy = L
5V

X -2 -1 01 2
d 0 df 1 1 1

Table 3: Entry Probability with s =1

Proposition 5 characterizes the H-investor’s trading behavior in this scenario, leading

to the conditional (on = H) distribution of net trading volumes as shown in Table 4.

1Y BY
| |
X: 2 a1 b | i Ty
Pr(X|H): 0 5 (1-8%) 3 3 38k

Table 4: Conditional distribution over X when Vi < E' < @

These arguments imply the ex-ante entry probability when the informed investor has

an initial stake, formally characterized as a function of the entry cost in Proposition 8.

Proposition 8. When the informed investor holds an initial stake, the entrant’s ex-ante

entry probability is

1, if E<Vf
3+2dr+pY (1—d . e e e
PRAPRUAD -y B e (Ve L (VE+ V)]

if Be(3(VE+VE),VE)

D=

=

if E> Vg,
where (Y% is defined in equation (17).

The impact of the informed investor’s initial stake on the ex-ante entry probability is
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illustrated by comparing Proposition 7 with Proposition 8. This comparative analysis is

summarized in Figure 3.

Initial Stake Impact on Entry Probability
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Figure 3: Initial Stake Impacts on Entry Probability

Figure 3 illustrates that when the entry cost is either extremely small or extremely
large, the initial stake has no impact on product market competition. This is because, at
these extreme entry cost levels, the entrant’s decision is unaffected by financial market
trading. In other words, under these conditions, any information derived from the finan-
cial market fails to influence the entrant’s behavior. As a result, the learning channel,
which typically allows financial market characteristics to impact product market compe-
tition, becomes inactive.

However, at intermediate entry costs, the initial stake plays a critical role, as the
entrant’s decision is influenced by the information conveyed through the financial mar-
ket. Interestingly, the impact of the initial stake on product market competition varies

depending on entry cost level. This relationship is summarized in Proposition 9.

Proposition 9. The initial stake enhances the product market competition when the entry
cost is relatively small (that is, E € (VE, 5 (VE+Vg)]), but reduces the product market

competition when the entry cost is relatively large (that is, E € (% (VE+Vg), Vf}))

The enhancement of product market competition due to the initial stake arises from
the entrant’s learning at a small negative net trading volume (X = —1). Without an
initial stake, the H-investor will surely buy, making X = —1 a perfect signal of § = L,

which keeps the entrant out of the product market. However, when the H-investor holds
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an initial stake, he may choose not to trade, leading the entrant to infer that product
demand could still be high, even at this small negative net trading volume. As a result,
the entrant enters with a positive probability.

The second part of Proposition 9 suggests that the initial stake reduces product market
competition when entry costs are relatively high. This effect is mechanically driven by
the equilibrium net trading volumes. Without an initial stake, the H-investor surely
buys, leading to net trading volumes of X = 1 and X = 2, where the entrant enters the
market with an equal ex-ante probability of 1/6 at each volume. In contrast, with an
initial stake, the H-investor may refrain from trading, so the large positive net trading
volume X = 2 no longer occurs in equilibrium. The likelihood of the entrant entering
at the small positive net trading volume (X = 1) remains at 1/6, but the reduction in
trading volume lowers the overall likelihood of market entry. As a result, the initial stake

decreases product market competition in this scenario.

5 Trading Cost and Product Market Competition

One key difference between our model and that of Edmans et al. (2015) is the exclusion
of trading costs in the incumbent stock market, which are critical in Edmans et al.
(2015). However, studying the implications of trading costs on the probability of market
entry by entrants can provide insights into how financial market policies may influence
the industrial organization of product markets. This section explores how introducing
trading costs could intensify competition in the product market.

We begin by postulating a symmetric trading cost, denoted by £ > 0, which is assumed
to be negligibly small. This cost is incurred by the informed investor whenever one share
is bought or sold. As suggested by our equilibrium analysis in Section 3, the informed
investor generally has a strict incentive to maintain his equilibrium position, except in
the case where he hold an initial stake and faces a relatively small entry cost. As shown in
Proposition 5, under these conditions, the H-investor is indifferent between no trade and
buying. Therefore, even a minimal trading cost could affect the H-investor’s behavior
exclusively in this scenario. Proposition 10 formalizes this intuition, showing that a
minimal trading cost enhances product market competition when the informed investor

holds an initial stake and the entry cost is relatively small.

Proposition 10. Suppose that the incumbent stock market has a trading cost k, which
1s positive but sufficiently small. When the informed investor lacks an initial stake, this
trading cost has no effect on product market competition across all levels of entry cost.
However, when the informed investor holds an initial stake, the trading cost may influence
market dynamics differently. Specifically, for relatively small entry costs, that is, E €
(Vf, % (VE+ Vfl)}, the minimal trading cost increases the ex-ante probability of market
entry. For entry costs outside this range, the minimal trading cost does not affect the
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ex-ante probability of entry.

Figure 4 depicts the impact of a minimal trading cost on product market competition
when the informed investor holds an initial stake.

Minimal Trading Cost Impact on Entry Probability
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Figure 4: Minimal Trading Cost Impact on Entry Probability with s =1

The intuition behind how a minimal trading cost enhances product market competi-
tion is as follows. Recall that when the H-investor holds an initial stake and the entry
cost is relatively low, the investor is indifferent between trading and not trading. A small
trading cost reduces the investor’s incentive to buy, effectively preventing any trade. This
requires the entrant to increase the entry probability at X = —1, decreasing the initial
stake’s value and lowering the H-investor’s incentive to refrain from trading. In this way,
the H-investor remains indifferent, as required in equilibrium.

Exploring the optimal trading cost that maximizes product market competition is
another intriguing aspect. We characterize the equilibrium for each possible trading cost
and compute the equilibrium ex-ante probability of market entry. The comprehensive
analysis is provided in Online Appendix A. The effects of trading costs on the ex-ante

probability of market entry are summarized in Table 5.
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Entry Cost Extremely Small Relatively Small Relatively Large FExtremely Large

Initial stake

se{0,1} 1 0 1 0 s € {0,1}

Trading cost
k=0 1 S2itfy=d) 93 /g 1/3 0
b < 2(VH2;VL) 1 %ﬁr(kd?) 2/3 1/6 1/3 0
2(vH2;VL) k< 4(\/%;‘@) 1 5/6 5/6 1/6 1/3 0
4(\/;12;‘@) <k < % 1 1 1 1/6 1/3 0
YoV < o< YuVo 1 1 1 1/6 1/6 0
VaVi 1 1 1 0 0 0

*Note: d} = dr + W s entrant’s probability of entering with a minimal trading cost.

Table 5: Trading Cost and Ex-ante Entry Probability

Table 5 shows that when the entry cost is either extremely large or extremely small,
trading costs do not affect the entry probability, regardless of whether the informed
investor has an initial stake. This is because, in both scenarios, the entrant’s learning
from the financial market does not impact her entry decision. Therefore, the impact
of trading costs on the informed investor’s trading behavior does not alter the entry
probability.

For relatively small entry costs, the entry probability increases with the trading cost

and reaches one when the trading cost becomes sufficiently large, specifically when k& >

4V —V)
27

initial stake. Intuitively, at lower levels of trading costs, an increase in trading costs

. This relationship holds regardless of whether the informed investor holds an

discourages the H-investor from trading, thereby raising the likelihood of market entry
at the net trading volume of X = —1. However, once the trading cost reaches a certain
threshold, the informed investor abstains from trading entirely. In this case, the entrant,
unable to glean information from the financial market, bases her decision solely on prior
beliefs.

Conversely, when the entry cost is relatively large, the probability of entry drops to
zero as the trading cost becomes prohibitively large, regardless of whether the informed
investor holds an initial stake. This outcome is intuitive: a higher trading cost makes the
informed investor more reluctant to trade, leading to a less informative financial market.
Consequently, the entrant is less likely to enter the market. As the trading cost increases
further, the informed investor withdraws from trading entirely, depriving the entrant of
any information from the market, prompting her to stay out.

Table 5 directly suggests that, to maximize product market competition, policymakers

should implement a trading cost at an intermediate level.

4Vu-=VL) Vu-Vp
27 ) 6

market competition for any entry cost and initial stake.

Proposition 11. Imposing a trading cost k € ( will maximize product
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Figures 5 and 6 illustrate the impacts of optimal trading costs on product market

4Ve-VL) Vu-Vi
27 ) 6

contrast scenarios where the informed investor holds an initial stake against those where

competition, specifically when £ lies within the range < ) These figures
no initial stake exists. Intuitively, when the entry cost is relatively small, the informed
investor refrains from trading once the trading cost reaches an optimal level, regardless
of the information held or the initial stake. As a result, the entrant’s decision to enter

the market is based solely on prior beliefs about product demand.

Optimal Trading Cost Impact on Entry Probability (s = 1) Optimal Trading Cost Impact on Entry Probability (s = 0)
Prob(d=1) w. k=0 Prob(d=1) w. k=0
-------- Prob(d=1) w. ke (AViVi) ViVi) sesssensProb(d=1) w. ke (A=Y ViVi)
0.8020 —_—
0.7708
0.6667 |- [ ——
e o)
2 2
A =9
= £
<3| =
0.3333 O
0.1667 O
e e e e e e e e
ve (Ve+VE)2 ve ve (Ve+VE)2 ve
Entry Cost E Entry Cost E
Figure 5: Optimal k£ Impact with s =1 Figure 6: Optimal k£ Impact with s =0

6 Empirical and Policy Implications

This section discusses the empirical and policy implications of our theoretical analysis.
The empirical implications focus on the relationship between entry costs, initial stake, and
both financial market informativeness and product market competition. We propose that
initial stake impacts stock price informativeness differently depending on entry cost levels,
with intermediate entry costs leading to a decrease in informativeness as institutional
investors may adjust trading behavior to discourage potential entrants. Additionally,
we hypothesize that initial stake can influence product market competition by either
deterring or encouraging entry based on the relative entry costs within the industry.

To empirically test these hypotheses, we outline key variables, including institutional
ownership as a proxy for the informed investor’s initial stake, competition from potential
entrants to represent entry costs, and measures such as price non-synchronicity and the
Probability of Informed Trading (PIN) to capture price informativeness.

The policy implications of our model suggest that moderate transaction costs in sec-
ondary financial markets could enhance product market competition. By reducing stock
price informativeness, such costs may promote product market competition. This outlines

the potential trade-offs for policymakers between fostering product market competition
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and preserving financial market informativeness, suggesting that well-calibrated transac-

tion costs could support a more competitive and stable market environment.

6.1 Empirical Implications

The feedback effects between the incumbent informed investor’s trading and the product
market entrant’s entry decision lead to a set of new empirical implications regarding the
relationships among initial stakes, entry costs, stock price informativeness, and product
market competition.

Our first implication addresses how initial stakes held by institutional investors, com-
bined with product market entry costs, influence stock price informativeness. Specifically,
we hypothesize that as institutional investors’ initial stakes (captured by institutional
ownership) increase, stock price informativeness decreases in industries with moderate
entry costs. At intermediate entry costs, institutional investors may strategically adjust
their trading behavior to influence potential entrants’ beliefs of market demand. This
results in less informative stock prices, as strategic trading creates uncertainty about de-
mand, deterring entry and preserving the incumbent’s market position. This effect could
be observed empirically by assessing how the level of institutional ownership correlates
with stock price informativeness, especially in firms within medium entry-cost markets.
Price informativeness could be gauged through measures like price non-synchronicity,
which assesses the correlation between a firm’s stock returns and the returns of its indus-
try and the market (Roll (1988), Morck et al. (2000), Durnev et al. (2003), and Durnev
et al. (2005)) or the Probability of Informed Trading (PIN) measure, which reflects
information asymmetry in trading (Easley et al. (1996, 1997a,b), Easley et al. (1998a),
Easley et al. (1998b), Easley et al. (2002), and Vega (2006)).

Our second implication explores the interaction between entry costs, initial stake, and
product market competition. Specifically, we suggest that in industries with relatively
low entry costs, higher levels of incumbent stakes by informed investors may correlate
positively with increased competition, as the likelihood of entry by potential entrants
rises. In contrast, in industries with relatively high entry costs, greater institutional
stakes by informed investors are expected to correlate negatively with competition due to
a reduced probability of entry. This pattern arises because, at relatively high entry costs,
institutional investors’ initial stakes create incentives for trading behaviors that signal
low demand, effectively deterring entry and reducing competitive pressures. In such rel-
atively high-cost scenarios, informed investors’ trading strategies align with maintaining
the incumbent’s market dominance.

In relatively low entry-cost scenarios, however, the effect of the initial stake can re-
verse. Investors may choose not to trade, leading to ambiguous signals of product demand.

This ambiguity may encourage potential entrants to infer high demand, thereby increas-
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ing the likelihood of entry and product market competition. Entry costs could be proxied
by industry-level measures such as property, plant, and equipment (PP&E), R&D inten-
sity, and capital expenditures, which reflect the investment required for potential entrants
in a product market (Li, 2010). These measures could allow for empirical testing of the
correlation between entry cost levels, initial stakes, and resulting competition intensity
in various product markets.

In sum, these theoretical insights offer a foundation for potential empirical exploration
of how institutional stakes, trading behavior, and entry costs interact to shape stock price

informativeness and product market competition.

6.2 Policy Implications

This paper demonstrates that implementing moderate transaction costs in secondary fi-
nancial markets can intensify competition in the product market. The central mechanism
behind this effect is that increased transaction costs discourage informed trading, thereby
reducing the informativeness of the financial market. This makes it more difficult for an
entrant to infer product demand from incumbent stock prices, forcing the entrant to make
entry decisions with less reliance on financial market information.

Existing literature on transaction costs has primarily examined their impact on trad-
ing volume and liquidity (Amihud and Mendelson, 1986, 1992; Jean-Edouard Colliard,
2017; Kupiec, 1996; Pomeranets and Weaver, 2018). Additionally, research by Wang et al.
(2021) highlights a negative association between product market competition and stock
price informativeness. Complementing these studies, our paper reveals that moderate
transaction costs can enhance product market competition by reducing financial market
informativeness.

This finding suggests important policy implications. Implementing moderate transac-
tion costs, like securities transaction taxes, could limit informed trading without signifi-
cantly harming liquidity. By reducing the deterrent effect of incumbents’ stock price sig-
nals on potential entrants, these costs may promote a more competitive product market.
However, while moderate transaction costs could foster competition, they may also slow
price discovery. Policymakers should therefore carefully weigh the benefits of increased

competition against the potential drawbacks of reduced financial market informativeness.

7 Conclusion

This paper explores the strategic interplay between an informed investor who trades in
the incumbent stock market and an entrant who decides whether to enter the product
market. It broadly touches an important question — how the secondary financial market
and the product market interact with each other. To characterize such interactions,

we propose an entry game in which the entrant learns about product demand from the
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incumbent stock market.

We show that the product market entry cost and the informed investor’s initial stake
significantly influence the informed investor’s trading strategy and the entrant’s market
entry decision. In particular, when the informed investor does not have an initial stake in
the incumbent firm, he trades on his private information regardless of the entry cost, fully
harvesting the arbitrage opportunity. By contrast, when the informed investor has an
initial stake, as the entry cost increases from zero, the probability of the informed investor
buying at high product demand decreases from one to zero continuously and then jumps
back to one, showing significant limits to arbitrage in the intermediate entering costs.
Such a trading strategy also implies that the financial market informativeness is a non-
monotonic function of the entry cost. Particularly, when the entry cost is relatively large,
the financial market is least informative.

The entry cost and the initial stake also affect the real effect of the financial market.
Interestingly, while an initial stake boosts product market competition with relatively
small entry costs, it diminishes competition when entry costs are relatively large.

Furthermore, our discussion on financial market trading cost policies reveals their
influence on product market competition. In particular, even a minimal trading cost
can enhance competition, suggesting that put some sand into the wheel of the financial
market can benefit consumer surplus in the product market. An intermediate level of
trading cost emerges as optimal for promoting product market competition.

The contributions of this paper are threefold. First, it is among the first papers
that discuss the interaction between the secondary financial market and product market
competition. We model a strategic investor whose trading behavior is shaped by the
characteristics of both markets. Second, we investigate the informational feedback loop
between the financial and product markets. Our theoretical study generates a first set of
empirical implications about secondary financial market and product market industrial
organization. Third, our theoretical results offer policy implications. Surprisingly, we
show that financial market trading cost policies can influence product market competition

and, by extension, consumer surplus.
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A  Proofs

In this section, we present all omitted proofs.
Proof of Lemma 1:

By the definition of the threshold ¢; in equation (5), if ¢(X) < g, the assumption
that V7 > Vi implies

X)WV + 1 —q(X)VE <@V +[1 —a]VE = E.

Since the expected payoff from entry is strictly smaller than the entry cost, the entrant

will not enter the product market. Similarly, if ¢(X) > ¢r,
g XOWV5+[1—qXWVE>qVi+[1—qlVi =E,

implying that the entrant will enter the product market.
When ¢(X) = q;, the entrant’s expected payoff from entry is the same as the entry
cost, so she is indifferent and may randomize between entering and staying out of the

product market.
Q.E.D.
Proof of Lemma 2:

We show that the informed investor’s preference satisfies the single-crossing property.
Specifically, given the entrant’s entry strategy d(X) and the market maker’s pricing strat-
egy P(X), we calculate the difference between the L-investor’s expected payoffs from not

trading and from selling one share as
U(L;0) — U(L; —1)
= § Z (L; d(Xn))

% Z P(Xn — 1) — o(L;d(Xy — 1)) + g > w(Lid(Xy - 1) (21)

[v(L; d(1)) — v(L; d(=2))]
Z Xy = 1) (v(H;d(Xy — 1)) —o(L;d(Xy — 1))) (22)
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In equation (21), the first term is the L-investor’s expected payoff from choosing not to
trade, while the second term is the L-investor’s expected payoff from selling one share.
Importantly, if he chooses not to trade, the net trading volume will be —1, 0, and 1 with
equal probability. On the other hand, if he sells one share, the net trading volume will
be —2, —1, and 0 with equal probability.

Similarly, the difference between the H-investor’s expected payoffs from not trading

and from selling one share can be calculated by

> w(H:;d(Xy))

1

15 3 PGy - ) e - ) ST (X - 1) (23)
= S o(H:d() - v(H; d(~2))
#2037 gl — D] ((H: d(Xx ~ 1))~ o(Ld(Xy 1)) (24)

Therefore, we have

[U(H;0) —U(H;-1)] = [U(L;0) = U(L; —=1)]

= S l(u(H;d(1) = v(L;d(1)) = (0(H:d(-2) = o(L;d(~2))]
by 30 UHAXy = 1)~ o(Ld(Xy 1) (29

Because V5 > Vi, v(H;d(X)) —v(L;d(X)) > 0. Then, when s = 0, equation (25) is
1
strictly positive. When s = 1, equation (25) equals > (v(H;d(Xy)) —v(L;d(Xy))),

Xy=-1
which is also strictly positive. Hence,

U(H;0) — U(H; —1) > U(L;0) — U(L; —1).
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In the same method, we obtain

[U(H;1) —U(H;0)] = [U(L; 1) = U(L; 0)]
= % [(v(H;d(2)) —v(L;d(2))) — (v(H;d(=1)) — v(L;d(-1)))]
—1—% (v(H;d(Xy+1)) —v(L;d( Xy +1)))

When s = 0, equation (26) is obviously positive. When s = 1, we note that
(Sp —¢)? = (S —¢)?
4

wino (5 (X)) —oEza(x))y = Cn= o emel

r;&}){{v(H; d(X)) —v(L;d(X))} =

So, equation (26) is greater than

4(SH—C)2—(SL—C)2 l(SH—C)Z—(SL—C)2

3 9 3 4 ’

which is strictly positive. Therefore, we have

U(H;1) — U(H;0) > U(L; 1) — U(L;0).

(26)

Hence, the informed investor’s preference satisfies the single-crossing property. This

implies that in equilibrium, the posterior belief about high product demand is increasing

in the net trading volume, since a larger net trading volume is more likely to result from

trading by the H-investor.

The net trading volume in the financial market is zero when either both investors

trade with opposite positions or neither trades at all. Conditional on §# = H, the zero net

trading volume occurs with a probability 565 + 5(1 — 85 — 8%) + 38% = 3. Similarly,

conditional on # = L, the zero net trading volume occurs with probability % too. Then,

by Bayes’ rule, when the net trading volume in the financial market is zero, the entrant

and the market maker hold a posterior belief about § = H:

N
Wl

1
Pr(0 = HIX = 0) £ 4(0) =227 = 5.
3

DO =
N |—
W=

for any informed investor’s trading strategy.
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Proof of Proposition 1:

In equation (22), the second term is strictly positive because v(H; d(X)) > v(L; d(X)).
Hence, U(L;0) < U(L;—1) unless v(L;d(1)) — v(L;d(—2)) is positive. Because ¢(X) is
increasing, v(L;d(1)) > v(L;d(—2)) only when 0 < d(1) < d(—2) < 1. This implies that
q(X) = q; for X € {—2,—1,0,1}. By Bayes’ rule, this can be true only if 85 = 85 and
B% = %, which implies that the informed investor is completely pooling, and ¢(X) =
qr =1/2 for X € {—2,—-1,0,1}. As we shall show, a completely pooling equilibrium does
not exist. Hence, v(L;d(1)) < v(L;d(—2)), implying U(L;0) < U(L;—1). Similarly, we
show that U(L;1) < U(L;0). Therefore, in equilibrium, the L-investor always sells one
share.

Q.E.D.

Proof of Lemma /:

When the entry cost is relative low, the entrant’s posterior belief and her entry decision

at each net trading volume is shown in

X -2 -1 01 2

1-8% 1
0 2—/32 2

0 df 1 1 1

Table 6: Posterior Belief and Entry Decision

The H-investor’s expected profit from buying in the financial market is
(& 1 € (&
U(H;l):VH+6(VH_VL)7 (27)

and his expected profit from no trade is

2 1 1
U(H, 0) = gVéﬁ‘gd}Vﬁ—i— 5(1 —d[)VH (28)

Solving from the H-investor’s indifferent condition (U(H;1) = U(H;0)) gives

Ve 44V,

d
! 5V

Plugging ¢(—1) = ;:gzz into the entrant’s indifferent condition (q(—1)Vg5+(1—q(—1))Vf =

E ) gives

Vi + VE—2E

b __
b = Ve —F

Q.E.D.
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Online Appendix (Not for Publication)

In this online appendix, we first present the full analysis for any given trading costs. We then

consider a general case where the informed investor’s initial stake s is any positive real number.

A Trading Costs

In this appendix, we present the full analysis of all possible trading costs in the financial market.
The results are presented in a sequence of propositions and summarized in Table 5, which helps
derive the optimal trading cost that can maximize the product market competition.

With a trading cost k > 0, the H-investor’s expected profit from a position X7 is

1 1
U X0 = 5 3T A0 5 3T pUsdx0) - POO] - il (1)
1 1
= 23 )+ Y - a0] H (X)) — el d(X)] - X1k
Xny=-1 Xny=-1

(2)

When the H-investor does not hold an initial stake (s = 0),
v, A
I
U(H:; Xp) = =~ Y 1= aO]p(H;d(X)) = v(L; d(X)] — | X1k (3)
Xy=—1

Similarly, if imposing a trading cost k, L-investor’s expected profit from a position X7 is

1 1
U(LiXn) = 5 Y o(LdX)+ 55 3 [(Lid(X)) - P(X)] - |Xilk 4

1
=3 2 “(L“l(X))_% ST (X)) [p(H;d(X)) — v(L: d(X))] — [ X1k (5)

UL Xr)=—== > a(X) p(H;d(X)) —v(L; d(X))] — | Xp]k. (6)

We first consider the scenario where the informed investor does not have an initial stake.
Proposition 1 then summarizes the equilibrium outcomes in cases where the entry cost is either

extremely small or relatively small.

Proposition 1. When the entry cost is extremely small or relatively small (k € (0, %(VIS—FVL&)D,



and the informed investor does not have an initial stake, his trading strategy will depend on the

trading cost. Specifically,

1. foranyk € (O, %VHT;VL)), there is a unique equilibrium where the informed investor trades

on both directions for sure, that is, B'}{ = B3] =1.

2. for any k € (2(V’§;VL), 4(VH2;VL)), two equilibria coexist. The informed investor is certain
to base their trading exclusively on one type of information, that is, 6% =4 =0,8] =1,

orﬁs’gzl,ﬂ]l{:ﬁi:O.

3. forany k € (%, —l—oo), the unique equilibrium is that the informed investor will not

engage in trading in either direction, that is, % = B3 = B4 = 85 = 0.

According to Lemma 2, which states that the posterior belief ¢(X) is increasing in the net
trading volume X, it becomes evident from equation 6 that the L-investor never buys. Next,
we proceed to analyze the informed investor’s trading strategy when the entry cost is relatively
small.

Consider the Equilibrium ﬂ?{ = 7 = 1. In scenarios where the entry cost is extremely small,
learning from the financial market does not alter the entrant’s decision to enter. However, when
the entry cost is relatively small, such learning leads to real effects (denoted as d = 0) when the
net trading volume is —2 and —1.

To determine the H-investor’s expected profit from buying, we refer to equation 3, which
yields

U(H: 1):é(Vf}—Vf)—k, 0<E< %(VerVf}). (7)

If the H-investor deviates to no trade, his expected profit is U(H;0) = 0 when 0 < E <

%(Vf + V}5). By equation 3, his expected profit from selling is

(VE=V§5) —k, E<VE,
U -1 =% - (8)

(VE=VE) +3(Ve— Vi) =k, VE<E<3(VE+VH),

[ep[e)]

o=

which is negative.

Similarly, solving for the L-investor’s expected profit by equation 6 gives
1 e e 1 e e

If the L-investor deviates to no trade, his expected profit is U(L;0) = 0 when 0 < E <
s (VE+Vip).



Thus, the equilibrium where 8% = B = 1 is sustainable if U(H;1) > U(H;0) and
U(L;—1) > U(L;0). This condition is satisfied for 0 < k < 2(VH27;VL)

Consider the Equilibrium ﬁl[’{ = % = 0,87 = 1. In cases where the entry cost is extremely
small, it results in no real effects. However, if the entry cost is relatively small, we observe d = 1
at X = —2.

The H-investor’s expected profit from not trading is U(H;0) = 0 when 0 < E < 2(VE+V§).

If the H-investor deviates to buying, his expected profit is
1 1
U(H; l)zé(fo—Vf)—k‘, O<E<§(VL€—|—V§). (10)
If he deviates to selling, his expected profit is

(VE— V) —k, E <V,
U(H; 1) = b g (11)

(VE=VE) + 30— Vi) =k, Vi< B <3(VE+V5),

Wl

W=

which is negative.

Similarly, the L-investor’s expected profit is given by
1 e e 1 e e

If the L-investor deviates to not trading, his expected profit is U(L;0) = 0 when 0 < F <
s(VE +VE).

Thus, the equilibrium where 8% = B3, = 0,33 = 1 is sustainable if U(H,0) > U(H, 1) and
U(L;—1) > U(L;0). This condition is satisfied for k € (2(‘/”;;‘/1”, 4(V1H2;V1L)).

Consider Equilibrium B?{ =1, ,Bg = 7 = 0. When the entry cost is extremely small, there
are no real effects. However, when the entry cost is relatively small, d = 0 when the net trading
volume is —2 and —1.

The H-investor’s expected profit is given by
1 € € 1 € €

If the H-investor deviates to not trading, his expected profit is U(H;0) = 0 when 0 < E <
3(VE+ Vi)



If he deviates to selling, his expected profit is

St

(VE—V§) — k. E<Vi,
U(H; -1) L~ Vi L (14)
(VE = Vi) +3(Ve = Vir) =k, Vi < E < §(VE+ V).

=

which is negative.
Similarly, the L-investor’s expected profit from not trading is U(L;0) = 0 when 0 < E <
3(VE+ Vi)

If the L-investor deviates to selling, his expected profit is
1 (5 (&
U(L;—1) = E(VH -Vr)—k. (15)

Thus, the equilibrium where 8%, = 1,82 = 8§ = 0 is sustainable if U(H;1) > U(H;0) and

U(L;0) > U(L;—1). This condition is satisfied for k € (2(‘/”’2;‘/”), 4(V1HQ;V1L)).

Consider Fquilibrium B?{ = p§ =0, 5% = 3 = 0. When the entry cost is extremely small,

there is no real effects. However, when the entry cost is relatively small, d =0 at X = —2.
The H-investor’s expected profit from not trading is U(H;0) = 0 when 0 < E < 3(VF+Vg).
If the H-investor deviates to buying, his expected profit is

1 1
§(V§—Vf)—k, 0< E< §(V5+Vf1). (16)
If he deviates to selling, his expected profit is

(Ve_ve)_k’ EgVe,
U(H;—1) = o i "
(VE = V) + 5V = Vi) =k, VE < E < 3(VE+ V).

win

Wl

which is negative.
Similarly, the L-investor’s expected profit from not trading is U(L;0) = 0 when 0 < E <
3(VE+ Vi)

If the L-investor deviates to selling, his expected profit is
1 e e 1 e (3

Thus, the equilibrium % = 85 = 0,8 = 35 = 0 is sustainable if U(H;0) > U(H;1) and
U(L;0) > U(L;—1). This condition is satisfied for k € (%;VM), +00).

Following the same logic, when the entry cost is extremely large or relatively large, there are



multiple equilibrium outcomes. Proposition 2 characterizes the equilibrium results.

Proposition 2. When the entry cost is extremely large or relatively large (k' € (%(Vfl +
VE), +oo)), and the informed investor does not have an initial stake, his trading strategy will

depend on the trading cost. In particular,

1. forany k € (O7 %), a unique equilibrium is established wherein the informed investor

will surely trade in both directions, characterized by B?I =pBi =1

2. for any k € (VlHﬁ_VL, VlH:;VL), two equilibria coexist. In these equilibria, the informed
investor will surely trade based on only one type of information. Specifically, this means

ezther/@%:ﬂ%:(]jﬁi:l, 07’521:1”8%:62:0

3. for any k € (%, —i—oo), there exists a unique equilibrium where the informed investor

surely does not engage in trading in either direction, that is, 52] =By = ﬁ% =pBi =0.

We now turn our attention to the scenario in which the informed investor holds an initial
stake (s = 1). In cases where the entry cost is either extremely large or extremely small,
the equilibrium outcomes mirror those observed when the informed investor does not have an
initial stake. This similarity arises because, with extreme values of entry cost, learning from
the financial market does not influence the entrant’s entry decision, and consequently, does not
affect the informed investor’s equilibrium trading strategy. In our subsequent analysis, we will
first examine the scenario where the entry cost is relatively small, followed by an exploration of

the scenario where the entry cost is relatively large.

Proposition 3. When the informed investor holds an initial stake (s = 1) and the entry cost is

relatively small, multiple equilibria emerge, each contingent upon the varying trading costs.

1. for any k € (0, W), a unique equilibrium exists with real effects: d =0 at X = 0,

and d =1 —d; € (0,1) where dj = W at X = —1. In this equilibrium, the
H -investor buys with a probability of B% = %, while the L-investor surely sells.
H

2. for any k € (Q(V“Q{;VL), 4(V“2{7_VL) + %), there exists a unique equilibrium characterized

by a real effect of d = 0 at X = —2. In such an equilibrium, the H-investor does not

S

engage in trading (8% = 85 = 0), while the L-investor surely sells (33 = 1).

3. for any k € (w + %,—}—oo), a unique equilibrium exists, characterized by real
effects with d = 0 at X = —2. In this equilibrium, the informed investor refrains from

trading in either direction, indicated by B = B3 = B4 = B3 = 0.



Consider the Equilibrium B’I’{ = B4 =0, ﬁg = ;7 = 0. In situations where the entry cost is
relatively small, we observe d =0 at X = —2.

Under these conditions, the expected profit for the H-investor from not trading is denoted
as U(H;0) = Vj.

If the H-investor deviates to buying, his expected profit is
UH;1)=Vg+ = (VH Vi) — k. (19)
If he deviates to selling, his expected profit is
U(H;-1) = *VH + VH +3 (VL = Vi) + (Vf = Vi) — k. (20)

Similarly, the L-investor’s expected profit from no trade is U(L;0) = V.

If he deviates to selling, his expected profit is
1 2 € 1 € (&

Therefore, the equilibrium where qu = B = 0, B% = p; = 0, with real effects d = 0 at
X = —2, is sustainable if U(H;0) > U(H;1),U(H;0) > U(H;—1), and U(L;0) > U(L; —1).
This condition is satisfied for k € (M + 52V7L ,+00).

Consider the Equilibrium (Y 71 = By = 0,5 = 1. In cases where the entry cost is relatively
small, the real effect is d = 0 for X = —2.

In this scenario, the expected profit for the H-investor, who chooses not to trade, is U(H;0) =
Vg.

If the H-investor deviates to buying, his expected profit is

If he deviates to selling, his expected profit is

U(H; =1) = 3Vir + 3Vi + 5(Vi = Vir) + 5 (VE = Vi) — k. (23)
Similarly, the L-investor’s expected profit from selling is

If he deviates to no trade, his expected profit is U(L;0) = V.



Therefore, if U(H;0) > U(H;1),U(H;0) > U(H,—1) and U(L; —1) > U(L;0), the equilib-

rium with S = 1, 87 = 0 and the real effects d = 0 at X = —2 is sustainable. This condition

2(Vig—Vi) 4Vim—Vi) + 5VL)
27 ’ 27 27

is met for k € (

Consider the Equilibrium ﬁ’]’{ € (0,1), 8, = 1. The entrant’s posterior belief and correspond-

ing entry decision for each net trading volume are detailed in

X -2 -1 0O 1 2
-85 1

0 F# 311

0 d& 1 1 1

Table 7: Posterior Belief and Entry Decision with Trading Cost
The H-investor’s expected profit from buying in the financial market is
e 1 e e
U(H§1):VH+6(VH_VL)_k7 (25)
and his expected profit from no trade is

2 1 1
U(H;0) = §Vf1 + gdj?Vﬁ + §(1 —dp)Vu. (26)

Solving from the H-investor’s indifferent condition (U(H;1) = U(H;0)) gives

. 3V + 2V + 27k
= 5V '

1)
Plugging ¢(—1) = ;igg into the entrant’s indifferent condition (q(—1)Vg + (1 —gq(—1))Vf =

E) gives
g — Vi + VP —-2F
" Vi—E
Finally, we turn our analysis to the equilibrium outcomes in scenarios where the entry cost

is relatively large. These outcomes are characterized in Proposition 4.

Proposition 4. When the informed investor possesses an initial stake (s = 1), and the entry

cost 1s relatively large, multiple equilibria emerge, each influenced by varying trading costs.

1. for any k € (0, % + %), a unique equilibrium is established, characterized by real
effects d = 1 when the net trading volume is 1 and 2. In this equilibrium, the H-investor

abstains from trading (8% = B3 = 0), while the L-investor surely sells (55 = 1).



2. for any k € (%, +oo), there exists a unique equilibrium characterized by real effects
d=1 at X = 2. . In this equilibrium, the informed investor definitively does not engage

in trading in either direction, as indicated by 8% = B3 = B2 = B3 = 0.

Consider the Equilibrium B?{ = B4 =0, Bz = 8} = 0. In situations where the entry cost is
relatively large, the real effect isd =1 at X = 2.

The H-investor’s expected profit from no trade is U(H;0) = V.

If he deviates to buying, his expected profit is

1 2 1
U(H,].) = gi}"‘gVH‘Fg(VH—VL)—k (27)
If he deviates to selling, his expected profit is
2
U(H;=1) =V + (Vi = Vi) — k. (28)

Similarly, the L-investor’s expected profit from no trade is U(L;0) = V.

If he deviates to selling, his expected profit is
1
UL;-1)=V,+ §(VH - VL) — k. (29)

Therefore, if U(H;0) > U(H,1),U(H;0) > U(H;—1) and U(L;0) > U(L; —1), the equilib-
rium characterized by ﬁﬁ’q = f% = 0 and ﬁ’i = 7 = 0, with real effects d = 1 at X = 2, is
sustainable. This condition is satisfied when k € (%, —i—oo).

Consider the Fquilibrium B?{ = B = 0,87 = 1. In scenarios where the entry cost is
relatively large, the real effect is d = 1 at net trading volumes of 1 and 2.

In such an equilibrium, the H-investor’s expected profit from no trade is U(H;0) = %VH +
V5.

If he deviates to buying, his expected profit is
1 2 1
If he deviates to selling, his expected profit is

U(H§_1):VH+§(VL—VH)- (31)



Similarly, the L-investor’s expected profit from selling is
UL;-1)=V,+ = (VH Vi) — k. (32)

If he deviates to no trade, his expected profit is U(L;0) = 2VL + 1VL

Therefore, if U(H;0) > U(H;1),U(H;0) > U(H;—1) and U(L;—1) > U(L;0), then the
equilibrium characterized by 5?{ = B = 0 and B} = 1, with real effects d = 1 at net trading
volumes of 1 and 2, is sustainable. This condition is met when k € ( M + 5VIL).

The trading strategy of the informed investor, when holding an initial stake (s = 1), is

concisely summarized in Table 8.

Entry cost . .
Extremely Small Relatively Small Relatively Large Extremely Large
Trading cost
k=0 By =8 =1 B?{:(VH""YL)_zE’ﬁi:]_ Bhs=0,8; =1 Bl =63 =1
— s (V5+V, E ,8 s s
k< A By =81 =1 ﬂi’q:iﬁe“ =1 By =08=1 fy=p=1
Bl =1,8;" =0 . , . , ‘
VL) o g < AV VL) L Bhs=0,8 =1 Bhr =0, =1 By =p8=1
ABVE) < o< Vgl B = B =0 By =8y =0 B =0.8=1 By=p=1
b b,s
=1, =0
VHG—VL <k< VH;VL 3){75: ijS:O ﬁH — 28_0 Bz.s:o’ﬁzzl /BZI BL
Bht=0,6; =1
VHEVL <k 629 — B%S =0 B?—f — /8%3 =0 ﬁ?f _ B[[)js -0 BH _ 29 =0

Table 8: Trading Cost and Informed Investor’s Trading Strategy (s = 1)

Building on the informed investor’s trading strategy, the entrant’s ex-ante entry probability
is determined using equation 18. Consequently, to maximize product market competition, a

trading cost k € (V 7V %) should be imposed for any given entry cost and initial stake.

Q.E.D.

B Continuous Initial Stake
In the paper, we focus on the case where the informed investor holds one restricted share as an
initial stake (i.e., s = 1) and take the case without initial state (s = 0) as the benchmark. In this
appendix, instead of setting s = 1, we allow s to vary continuously within the range (0, +00).
This variation helps us understand the trading strategy of the informed investor.

We first consider the L-investor’s trading strategy and find it to be independent of both
the value of s and entry cost. This independence is due to two reasons: selling conveys to the

potential entrant that the product demand is low, which might deter her entry, and it allows for



profit generation through trading on information.

We then analyse the H-investor’s trading strategy. Firstly, we find that for extremely large
or extremely small entry costs, the H-investor will buy for sure, regardless of the value of s. This
is because the H-investor knows that he cannot influence the entrant’s market entry decision.
Hence, his objective is to maximize trading profits by trading on information.

Secondly, we examine scenarios with relatively small entry costs. In these cases, the H-
investor randomizes between buying and not trading. Moreover, the likelihood of the H-investor
buying decreases as the entry cost increases. Consistent with our main analysis, given that the
L-investor sells for sure, the H-investor cannot solely buy or not trade. Nor is it feasible for the
H-investor to deviate to selling. Intuitively, if the informed investor sells for sure, regardless of
his information type, the financial market becomes least informative and reveals no information
to the entrant. Consequently, with a relatively small entry cost, the entrant will enter the
market for sure, even if she observes a large negative net trading volume (X = —2). Thus, she
has incentive to deviate to maximize her trading profit.

Finally, when considering the H-investor’s strategy at relatively large entry costs, specifically

Vg+VrE
2

when FE lies in the range ( 7V}61)7 we find that the H-investor’s trading strategies vary
depending on the initial stake value. Proposition 5 summarizes how the H-investor’s trading

strategy changes with the value of the initial stake when the entry cost is relatively large.

Proposition 5. When the entry cost is relatively large (that is, E € (V’?’;Vf ) Vfl)), given that

the L-investor surely sells, the H-investor’s trading strategy varies with the initial stake value.

Specifically,

1. for any s € (0, Wf{(}i‘z/ﬁ], the H -investor buys for sure.

2. for any s € (9(‘?5‘;:”, 27(;%1‘/;%)] , the H-investor does not trade.

3. for any s € (27(}%"/;%), 18(?‘{/;%)), the H-investor may either not trade or sell for sure.

4. for any s € [%};VL), +oo), the H-investor surely sells.

When s € (0, M], the initial stake value is relatively low. Therefore, the H-investor

10Vy
I(Vg—Vy) 18(Vyg—Vr)
10Vy ) 5V

buys for sure to maximize his trading profit. For s € ( ), the initial stake
value is relatively high. Since the entrant will enter the market when observing positive net

trading volumes, the informed investor will not trade to maximize the likelihood of deterring

27(Vyg—V1)

entry and thus maximizing his initial stake value. For s € ( 0V

,+oo), the entrant will
enter the market when observing positive net trading volumes. Therefore, the H-investor, when

holding a relatively high initial stake, chooses to sell to completely deter entry. Note that the

10



27(Ve—Vy) 18(Vu—VL) )

0V a8y . Here, multiple equilibria can

situation becomes more complex when s € (
coexist, which is a consequence of a self-fulfilling prophecy. In such scenarios, the H-investor’s
decision to sell or not trade can be influenced by market maker’s and entrant’s expectations,

creating a feedback loop that stabilizes different equilibria under similar conditions.

We present the proof of Proposition 5 below.
Proof of Proposition 5

We first consider the Equilibrium B}’{ = 1,8} = 1. In situations where the entry cost is
relatively large, the entrant enters the market when observing X € {1,2}.

The H-investor’s expected profit from buying is U(H;1) = 2sVf + 25V + (Vi — V1).
If he deviates to no trade, his expected profit is U(H;0) = %SVH + gSVH. If he deviates
to selling, his expected profit is U(H;—1) = sVy + (VL — V). Similarly, the L-investor’s
expected profit from selling is U(L; —1) = sV + &(Vig — V). If he deviates to no trade,
his expected profit is U(L;0) = %SVL + lSVL. If he deviates to buying, his expected profit
is U(L;1) = %(Vf - V5 +sVE) + 38VL + (VL — Vi). Therefore, if U(H;1) > U(H;0),
U(H;1) > U(H;-1), U(L;—1) > U(L;0), and U(L;—1) > U(L;1), then the equilibrium

characterized by 8% = B3 = 1, and entrant enters only for X € {1,2} is sustainable. This

condition is satisfied when s € (0, 9(‘/11107‘;}}/0]_
Next, consider the Fquilibrium ﬁ% = B4 = 0,8]{ = 1. In situations where the entry cost is

relatively large, the entrant enters the market when observing X € {1, 2}.

The H-investor’s expected profit from no trade is U(H;0) = g—?sVH. If he deviates to
buying, his expected profit is U(H;1) = sVH + (VH — Vi). If he deviates to selling, his
expected profit is U(H;—1) = sVyg + % (VL — Vg). Similarly, the L-investor’s expected profit
from selling is U(L; —1) = sV, + £(Vir — V). If he deviates to no trade, his expected profit
is U(L;0) = %SVL + ESVL. If he deviates to buying, his expected profit is U(L;1) = %(sz +
VE—VE) + 3V + £(Vi — V). Therefore, if U(H;0) > U(H;1), U(H;0) > U(H;—1),
U(L;—1) > U(L;0), and U(L;—1) > U(L;1), then the equilibrium characterized by 8% =

Bf = 0,67 =1, and entrant enters only for X € {1,2} is sustainable. This condition is satisfied

Ve—Vr) 18(Va—Vi) )
10Vy ’ 5Vy '

when s € (9(

Finally, consider the Fquilibrium (83 = [} = 1. In situations where the entry cost is
relatively large, the entrant enters the market when observing X € {1,2}.

The H-investor’s expected profit from selling is U(H;—1) = sV + £(V — Vp). If he
deviates to no trade, his expected profit is U(H;0) = g—?sVH. If he deviates to buying, his
expected profit is U(H;1) = sVH + = (VH — V). Similarly, the L-investor’s expected profit
from selling is U(L; —1) = sVp, + (Vi — V). If he deviates to no trade, his expected profit
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is U(L;0) = 2sVy, + £sVF. If he deviates to buying, his expected profit is U(L;1) = 2(Vf —
VE + sVE) + 2V + &(Vp — Vg). Therefore, if U(H; 1) > U(H;0), U(H;-1) > U(H;1),
U(L;—1) > U(L;0), and U(L;—1) > U(L;1), then the equilibrium characterized by 53, =

B3 =1, and entrant enters only for X € {1,2} is sustainable. This condition is satisfied when

s € (Mt +oo).

Q.E.D.

The informed investor’s trading strategy with relatively large entry cost is summarized in
Figure 7. When the entry cost is relatively large, while the L-investor sells for sure, the H-

investor’s trading strategy varies with the initial stake value.

H-investor either sells

H-investor buys, H-investor does not trade, or does not trade, H-investor sells,

L-investor sells. L-investor sells. L-investor sells. L-investor sells.

0 9(Ve—VL) 27(Ve—V1) 18(Vg—Vi) S
10V 10Vy 5V

Figure 7: Informed Investor Trading Strategy with Relatively Large Entry Cost
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