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Insider Trading, Strategic Alliance, and
Optimal Financial Contracts®

Chyi-Mei Chen'
August 11, 2007

Abstract

This paper intends to conduct an exploratory study regarding how
insider trading regulation may affect product market competition, cor-
porate financing decisions, the structure of debt maturity, and small
firms incentives to form a strategic alliance. We consider imperfectly
competitive firms that engage in either Cournot or Stackelberg compe-
tition with at least one firm faced with an uncertainty in the marginal
cost of production. We show that, as in Brander and Lewis (1986),
debt may be used to commit to a high-output reaction function in the
product market when insider trading is prohibited, which however may
cause productive inefficiency in certain states of nature. When insider
trading is allowed, an all-equity firm faced with unit cost uncertainty
can naturally commit to a high-output reaction function in the prod-
uct market without incurring the agency costs associated with the use
of debt. Hence insider trading restrictions may lead to excessive use of
debt by firms faced with cost uncertainty. We also demonstrate that
allowing insider trading may resurrect some firms which, because of
the huge agency costs associated with debt, can only use equity financ-
ing. Allowing insider trading implies a commitment value of equity
financing, and hence may make a negative NPV project become one
with positive NPV. Finally, we identify conditions under which allow-
ing insider trading may facilitate the formation of a strategic alliance.

*First draft. Comments are invited.
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It is shown that if forming the alliance creates a new profit component
for each member firm that is independent of the original firm profit,
and if this profit component cannot be privately observed before stock
trading, then allowing insider trading does encourage small firms to
form a strategic alliance. When those conditions fail, however, the
opposite may result.

Key words: insider trading, debt maturity, commitment, product market
competition, optimal capital structure, strategic alliance.

1 Introduction

The finance literature has long recognized the efficiency roles of financial mar-
kets in allocating risks and resources (Arrow 1964; Debreu 1959; Duffie and
Huang 1985), generating information about the profitability of new projects
(Allen 1993; Khanna, Slezak, and Bradley 1994; Boot and Thakor 1997; Dow
and Gorton 1997), and discilining self-interested corporate managers (Scharf-
stein 1988; Stein 1988; Holmstrém and Tirole 1993), but it also suggests that
under certain circumstances restricting some or all agents’ access to financial
markets may improve economic efficiency. For example, restricting all agents’
access to a new market makes everyone better off in the economy analyzed
in Newbery (1984), because trading in both the old and new markets would
result in inadequate insurance for producers, and the changes in the latter’s
production plans further hurt consumers. On the other hand, the moral haz-
ard literature has shown that giving a risk-averse corporate manager access
to the credit market may result in a Pareto dominated equilibrium, for the
fact that the manager can freely trade in the credit market implies that the
principal is faced with additional incentive compatibility constraints when
designing the optimal managerial compensation scheme (Rogerson 1985; Chi-
appori, et al. 1994). Finally, there have been continual debates among legis-
lators, market participants, and scholars in both law and economics regarding
whether insider trading should be legally prohibited (Manove 1989; Laffont
and Maskin 1990; Leland 1992; Fischer 1992; Fishman and Hagerty 1992;
Khanna, Slezak, and Bradley 1994), and if not, whether mandatory disclo-
sure is appropriate (Admati and Pfleiderer 2000, 1991, Fishman and Hagerty
1995). Empirical evidence has shown that insiders consistently earn trad-
ing returns that exceed risk-adjusted benchmarks (Seyhun 1986; Meulbroek
1992), and for this reason the Securities and Exchange Commission (SEC) in
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the United States has regulated insider trading since 1934. Proponents for
insider trading regulations argue that insider trading is harmful because it
reduces liquidity in securities markets (Glosten 1989), creates perverse man-
agerial incentives (Easterbrook 1985) and creates a perception of unfairness
and loss of investor confidence in capital markets (Brudney 1979). Earlier
critics of insider trading regulation contend that even if insider trading does
incur social costs regulation is un-necessary because corporate shareholders
would have the incentive of restricting it on their own (Carlton and Fischel
1983), and that allowing insider trading can improve informational efficiency
in securities markets (Manne 1966), which is socially beneficial because effi-
cient security prices lead to an efficient resources allocation.

The purpose of this paper is two-fold. First it intends to conduct an ex-
ploratory study regarding how insider trading regulation may affect product
market competition, corporate financing decisions, and the structure of debt
maturity. Second, it attempts to examine how allowing insider trading may
alter small firms incentives to form a strategic alliance.

We consider imperfectly competitive firms that engage in either Cournot
or Stackelberg competition with at least one firm faced with an uncertainty in
the marginal cost of production. We show that debt may be used to commit
to a high-output reaction function in the product market when insider trad-
ing is prohibited, which however may cause productive inefficiency in certain
states of nature. When insider trading is allowed, an all-equity firm faced
with unit cost uncertainty can naturally commit to a high-output reaction
function in the product market without incurring the agency costs associ-
ated with the use of debt. Hence our first main result shows that insider
trading requlation may lead to excessive use of debt by firms faced with cost
uncertainty.

The idea that capital structure can be used as a commitment for im-
perfectly competitive firms to affect the subsequent competitive outcomes
was first emphasized by Brander and Lewis (1986). In our model, a firm
faced with a stronger rival can borrow long-term debt, which induces the
equityholders to adopt a technology that involves risky unit cost of produc-
tion,! and to fully take advantage of the riskiness in production costs, the

IThis is the well-known asset substitution effect, an incentive problem associated with



equityholders will then optimally shift upward its reaction function against
its rival in the product market. This forces the rival firm to concede in its
output choice (since outputs are strategic substitutes), and raises the profit
in the low-cost states. In the high-cost states, however, being able to sell
more because of the rival’s concession in output choice need not generate
more profits than in the case where the firm sticks to the old technology that
involves a non-random unit cost. In any case, the firm exhibits a tendency
of using much debt when faced with a stronger rival in the product market
and an opportuntiy of adopting a new technology that involves a risky unit
production cost. When insider trading is allowed, however, the firm can do
better by sticking to an all-equity financing strategy. The opportunity of
engaging in insider trading based on his knowledge about the realization of
the random unit cost is enough to induce a controlling equityholder to adopt
the new technology and credibly shift upward the firm’s reaction function in
the product market. The firm is better off because being all-equity financed,
unlike in the case of debt financing where the asset substitution effect is al-
ways at work, the firm will not expand output when output expansion will
lower the firm value. Thus when insider trading is allowed, the firm opti-
mally chooses to borrow less; or equivalently, insider trading regulation tends
to result in too much debt in corporate financing.

Our second result concerns the relationship between insider trading reg-
ulation and the viability of small firms. It is shown that allowing insider
trading may resurrect some firms which, because of the huge agency costs
associated with debt, can only use equity financing. As we explained above,
allowing insider trading creates an additional value to equity financing for
firms faced with a stronger rival and an opportunity of adopting a new tech-
nology that involves a risky unit cost of production. If the firm can only be
financed by either debt or equity, and if debt financing involves too much
productive inefficiency, then whether a small firm can obtain financing and
stay in business depends crucially on whether equity financing can help the
firm gain a better competitive status in the industry, and allowing insider
trading does exactly that. When insider trading is allowed, equity financ-
ing can help commit to a high-output reaction function against the rival
firm, which raises the project value. When insider trading is prohibited, the

the use of debt, which says that the use of financial leverage encourages equityholders’
risk-seeking behavior; see Jensen and Meckling (1976).



commitment value of equity financing is lost, and such a firm may cease to
operate in the product market.

Our third result considers the maturity structure of corporate debt. We
consider an economy where a firm’s short-term cash inflows are positively
correlated with its long-term cost efficiency. In this case, we show that two
debt structures can be optimal. First, if insider trading is prohibited then the
firm must borrow enough short-term debt to mitigate the asset substitution
problem brought about by the long-term debt in high-cost states, while al-
lowing the firm to commit to a high-output reaction function in the product
market in the low-cost states. Second, if insider trading is allowed, either
the first debt structure may prevail, or the firm borrows very little (short-
term and long-term) debt, relying mostly on equity financing. We show that,
other things being equal, the more volatile the short-term cash inflows are,
the more the firm may rely on short-term borrowing rather than long-term
borrowing.

Finally, we investigate how allowing insider trading may alter small firms’
incentives of forming a strategic alliance. We identify conditions under which
allowing insider trading may facilitate the formation of a strategic alliance. It
is shown that if forming the alliance creates a new profit component for each
member firm that is independent of the original firm profit, and if this profit
component cannot be privately observed before stock trading, then allowing
insider trading does encourage small firms to form a strategic alliance. When
those conditions fail, however, the opposite may result.

The intuition underlying this result is that, joining the alliance creates
a new random source of income for each member firm, which may either
become a valuable hedging instrument for investors faced with endowment
risks or regarded as a valuable piece of information by noise traders. In either
way, this raises the gain from insider trading for the owners of the member
firms, and furthermore, allows the latter to commit to a high-output reaction
against non-member firms in the product market. Such benefits will vanish
if insider trading is prohibited completely. Hence allowing insider trading
encourages small firms to form a strategic alliance under such circumstances.
Note however that when the new income component resulting from the al-
liance is stochastically correlated with the original firm profit, or when it is
possible for some financial analysts to observe the new income component
at a cost before stock trading, allowing insider trading may instead reduce



small firms’ incentives of forming a strategic alliance.

The rest of this paper is organized as follows. Section 2 lays out the
model for the study of the relationship between insider trading regulation
and optimal corporate financing decisions. It will be shown that insider
trading regulation tends to result in excessive use of debt and reduce the
viability of competitive firms that are faced with cost uncertainty. Section
3 considers the relationship between insider trading regulation and small
firms’ incentives to form a strategic alliance. Concluding remarks are given
in section 4.

2 Insider Trading and Optimal Capital Struc-
ture

Unless otherwise stated, everyone to appear in this model is risk neutral
without time preferences. Consider an industry with two firms A and B. For
simplicity, firm A is run by an owner-manager, also identified as A, and firm
B was just established by a penniless entrepreneur-manager, also identified
as B, who needs to raise money from competitive investors in order to cover
a start-up cost K > 0. One homogeneous good is produced by the two firms,
for which firm A’s unit cost is ¢ > 0 and firm B’s unit cost is H > 0.

At date 0, B must offer a financial contract to competitive investors to
raise the needed K dollars. If K is spent at date 0, a cash inflow equal to
F > 0 will be generated at date 1, and in that event B can choose to or
not to spend it on a new production technology. The consequence of the
adoption of new technology depends on the date-1 state, which can only be
privately observed by B at date 1. For simplicity, there are two equally likely
date-1 states g and b (good state and bad state), which will be denoted by,
respectively, w = g and w = b. In state g, the new technology will alter firm
B’s unit cost from H to ﬁg, which is equally likely to take the values h and 0.
In state b, on the other hand, the new technology will lead to the new unit
cost izb, which may take the values 0 and h with respectively probabilities
€< % and 1 —e.

At date 2, upon seeing the above date-0 and date-1 events, but before
seeing the realizations of ﬁg or hy, the two firms must make output decisions
sequentially, with firm A being the Stackelberg leader. Assume for simplicity



that each firm can produce either 0 or 1 unit, and let p; and p;; denote
the product price when, respectively, only 1 firm produces and both firms
produce the unit.? We assume with Fudenberg and Tirole (1986) that firm
B’s output is prohibitively costly for investors to verify, so that investors can
only affect the output choice of firm B through their financial contracts with
entrepreneur B. Demand law requires that

0 <pu <pr1. (1)

We also assume that
pn < ¢ <pi, (2)

which reflects the property of strategic substitutes in imperfect output com-
petition. For simplicity, we make the normalization

m =1L (3)

In most part of the analysis to follow, we shall also assume that

h
H,h>1>§>p11, (4)
that "
1—§>K>F>1—(1—e)h, (5)
and that .

For simplicity, we also assume that firm B can only be financed by debt
and equity. Let D; be the face value of firm B’s debt maturing at date
t € {1,2}. Let a be the fraction of firm B’s equity owned by public investors
rather than entrepreneur B. Thus at date 0, entrepreneur B will offer a
contract {«, D1, Dy} to public investors in order to raise the K dollars. We
shall consider both the case where insider trading is prohibited and the case
insider trading is allowed. For simplicity, we assume that only insider trading
in equity is possible in any case.?

?In Chen and Han (2006), the firms are faced with a linear inverse demand curve. For
ease of exposition, we assume here that there are only two feasible output levels. The
main results will be preserved despite the much simpler formulation.

3Hence think of it as bank debt. Allowing the firms to issue bonds will raise quite a
few new issues, which are out of the scope of the current study; see however Lin (2007).
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In case insider trading is allowed, we assume that stock trading happens
after the firms make output decisions but before the public observe the re-
alization of firm B’s unit cost. More precisely, assume that at date 2, right
after the firms choose output levels, entrepreneur B privately sees firm B’s
unit cost, and then the stock market opens. For simplicity, we assume that
there is one share of each firm’s stock outstanding. For each stock, there are
risk neutral market makers competing in posting bid and ask prices. After
all bid and ask prices are posted, everyone else can submit orders. Assume
that the public investors may trade for liquidity reasons. With probability d
one of the liquidity traders may want to buy [ shares of firm B’s stock, with
probability d one of the liquidity traders may want to sell [ shares of firm B’s
stock, and with probability 1 — 2d, there is no liquidity demand.* After or-
ders are submitted, exactly one order will be selected at random to transact
with the market marker that posts the price appearing to be most favorable
to the trader that submits the order. (If there are multiple market makers
posting that price, then one market maker will be selected at random.) This
is the Glosten-Milgrom-Easley-O’Hara quote-driven trading mechanism; see
Glosten and Milgrom (1985) and Easley and O’Hara (1992).5

We shall let 7 denote entrepreneur B’s gain from engaging in insider
trading and Let 7; be the date-2 earnings of firm i € {A, B}, which includes
the firm’s date-2 profits and every penny the firm carries over from date 1
into date 2. Both firms are assumed to pay no dividends at date 1.

The timing of relevant events can be recapitulated as follows.

o At date 0, all players first learn about whether there are insider trading
restrictions. We assume that either there are no restrictions at all, or
insider trading is completely prohibited.

e Firm B chooses debt contract {a, D1, Do} to raise K.

e Then at date 1, B privately sees the true state j € {g, b} and must repay
Dy or else liquidate the firm; if no default takes place at date 1, then

4We can alternatively interpret these as noise trades, submitted by a trader who mis-
takenly regards noise as relevant information; see for example Black (1989).

5Since there is a risk of non-execution according to our descriptions, a more complete
analysis should consider sequential trading in a dynamic model. Here we content ourselves
with the static model because introducing dynamic trading does not alter our main results
regarding the relationship between financial leverage and insider trading and regarding the
social value of insider trading regulation.



B must decide whether to spend F' on the new production technology.

e Then at date 2, as mentioned above, firms make output decisions se-
quentially, and after that, if firm B has adopted the new technology at
date 1, then entrepreneur B can observe firm B’s unit cost privately.

e The stock market opens, and the two firms’ shares are traded under
the aforementioned quote-driven mechanism. B can engage in insider
trading based on his private information about firm B’s unit cost, if
and only if insider trading is allowed and the new technology has been
adopted.

e The stock market closes, and the two firms’ date-2 values 74 and 7pg
are realized.

We shall look for the subgame perfect Nash equilibria (SPNE) of the
above extensive game in case insider trading is prohibited, and we shall look
for the perfect Bayesian equilibria (PBE) in case insider trading is allowed.
The following Lemma characterizes firm B’s date-0 capital structure when
insider trading is prohibited.

Lemma 1 Suppose that insider trading is prohibited. Suppose also that

h
H,h>1>C,§ > P11, (7)
1.h
1—§[§+(1—e)h]>K>F>1—(1—e)h, (8)
and |

Then in the unique SPNE firm B issues neither equity nor short-term debt
(i.e. « = Dy =0); instead, it issues a long-term debt that matures at date 2

with a face value of
2K

Dy = <1, 10

? % +e€ (10)

and it always adopts the new technology at date 1. Moreover, in equilibrium,
only firm B produces at date 2. In case firm B dewiates by issuing no debt,
then the public investors would refuse to finance its project, for if they did,

then firm B would not produce at date 2 any way.

9



Proof. First note that F' < K, and hence having borrowed debt with face
value D», it is always a dominant strategy for entrepreneur B to adopt the
new technology at date 1, and a dominant strategy to produce. Rationally
expecting this, firm A chooses to produce nothing. The zero-profit condition
for the competitive public investors gives rise to the explicit expression of
Dy. In case firm B issues equity only (i.e. o > 0 = Dy = Ds), then since
pil < % < (1—e€)h, it is optimal for firm A to commit to produce 1 unit,
which forces firm B to produce nothing. But then it is a dominant strategy
for firm B to give up the new technology, which implies a negative NPV for
investors (F' < K). This completes the proof.||

The idea that capital structure can be used as a commitment for imper-
fectly competitive firms to affect the subsequent competitive outcomes was
first emphasized by Brander and Lewis (1986). In the preceding Lemma,
firm B commits to an ex-post suboptimal (from the perspective of the value
of the firm) reaction function that arises from the presence of debt: if firm B
were equity-financed, it would choose not to produce under the new technol-
ogy, but it would always choose to produce under the new technology given
the presence of the long-term debt. The latter is the well-known asset sub-
stitution effect, an incentive problem associated with the use of debt, which
says that the use of financial leverage encourages equityholders’ risk-seeking
behavior; see Jensen and Meckling (1976). In our model, the new technology
raises the riskiness of unit cost of production, and for equityholders to fully
benefit from enhanced earnings riskiness, they must expand output. Thus
the firm’s reaction function shifts upward because of the presence of debt
and the adoption of the new technology, which then forces firm A to concede
in its output decision (because outputs are strategic substitutes). With firm
A lowering its output level, firm B actually gains from the asset substitution
effect brought about by the long-term borrowing in state g (and it also gains
on average over the two date-1 states).

Lemma 2 Suppose that insider trading is prohibited. Suppose also that

h
H,h>1>C,§ > P11, (11)

K>F1-—

[+ (1—€e)h] >1—(1—¢€)h, (12)

N | —
NN
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and

1
2K < 5 +e (13)

Then in the unique SPNE firm B issues neither equity nor debt and it pro-
duces nothing.

Proof. 1t is clear that no date-1 financial contract {a, Dy, Dy} can satisfy
both the investors’ and entrepreneur B’s individual rationality constraints,

given that

1.h
K>F1-[5+(1-eh) (14)

Thus firm B is unable to raise the needed K dollars in the first place, and so
it must produce nothing in equilibrium. ||

Having considered the equilibria for the case where insider trading is pro-
hibited, now we switch attention to the case where entrepreneur B can engage
in insider trading after the new technology is adopted, output decisions are
made, and unit cost is privately observed. For simplicity, we shall consider
the case where d = %; that is, the liquidity traders are always active in the
stock market.

Lemma 3 Suppose that insider trading is allowed and that firm B has adopted
the new technology at date 1 and produced 1 unit of the good at date 2. If
Dy = Dy = 0, then in the PBE where all market makers behave identically
entrepreneur B’s profit from stock trading, denoted by mr, is such that,

B ifw=g
ap=1{ S i w=1b, hy=0; (15)
;fée, if w=~a, hy=h.
Proof. ~ We consider only the case w = b, and the case w = g can be

analogously proved. Given that w = b, the probability for the event that a
1 1

buy order is executed is (1 — %)f (1—¢)Z, andlthe probability for the event

that a sell order is executed is €2 + (1 —€)(1 — 2). Hence the probability for

the event that h;, = 0 conditional on a buy order being executed is (11;266), and

the probability for the event that A, = h conditional on a sell order being
executed is Since the market makers adopt the same strategy, the bid

€

3—2¢"
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price must equal the expected value of Iwg conditional on the event that a
sell order being executed, and the ask price must equal the expected value
of lmg conditional on the event that a buy order being executed. Now, since
entrepreneur B’s optimal trading strategy is to buy [ shares in state hy, = 0
and to sell [ shares in state h, = h, the assertions follow. |

Unlike Lemmas 1-3, our next Lemma shows that all-equity financing can
become optimal if insider trading is allowed.

Lemma 4 Suppose that insider trading is allowed, and that the following
conditions hold:

h hl e(l—ehl, 1 1

-5y S Fs1-(1-eh
=3y > POl Y 3=

J, (16)

where L8
a*:—l<1jﬁ2>_:ﬂ<1, (17)
2 2 2
with the exogenous parameter 3 being such that, when insider trading occurs
at date 2, a fraction B of the insider’s trading profit comes from the date-0
equityholders’ trading losses.

Then in one PBE firm B issues no debt; instead it offers a fraction o
of equity to raise the K dollars from the public investors. Then the new
technology is adopted at date 1 and firm B produces at date 2 if and only if
the state is g. Also, entrepreneur B engages in insider trading only in state

g.

Proof.  Suppose that a fraction a* of equity has been given to outside
investors at date 0. Then at date 1, given that
h hl
(1—a")(1- 5) +t> (1—a")F, (18)
it is optimal for entrepreneur B to adopt the new technology and produce
the unit in state g; and because
1 1

(1—a")F>1—a")[1—(1—e)h]+[e(1- e)hl][1 e + . 26], (19)

it is optimal for entrepreneur B to liquidate the firm at date 1 in state b.
Now, rationally expecting this, a* is the fair price for the public investors to

12



contribute the K dollars that firm B needs at date O:

1 he 1 1 ki
@5 (=) 45 Fl=K+5 7

-3+ 5 (20)

where recall that % is entrepreneur B’s expected trading profit in state g,
regardless of the realized unit production cost. It is easy to verify that
no other financial structure {a, Dy, Dy} that satisfy the public investors’ and
entrepreneur B’s date-0 individual rationality constraints can outperform the
contract {a*,0,0} from entrepreneur B’s perspective. ||

The intuition underlying the above Lemma is as follows. In order to
best gain from insider trading, entrepreneur B must make sure that the true
value of firm B varies greatly with his private information, which requires en-
trepreneur B to expand output. Thus like financial leverage, the opportunity
of engaging in insider trading allows entrepreneur B to convince firm A that
firm B’s reaction function will be shifting upward. This forces firm A to con-
cede in output decision, and therefore may benefit the outside equityholders
of firm B. One possible drawback is that the outside equityholders may bear
trading losses at date 2 because of insider trading, but under the stated con-
ditions, that can be compensated by allowing them to hold a higher fraction
of firm B’s equity (i.e. a higher a*).

Now we are ready to state our first main result, which shows that allowing
insider trading may impact on firm B’s captial structure.

Proposition 1 Suppose that the following conditions hold so that Lemmas
1 and 4 hold true at the same time:

h
H,h>1>C,§>p11, (21)
1.h
1—§[§+(1—e)h]>K>F>1—(1—e)h, (22)
1
2K<§—|—E, (23)
and
h hl e(l—e)hl. 1 1
l—=)+———=>F>1—(1—-¢)h 24
=Sy > P - Uaohs gt =5 b 24
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where 5w
af = IKJF% <1, (25)
2(l=3)+3
with the exogenous parameter 3 being such that, when insider trading occurs
at date 2, a fraction B of the insider’s trading profit comes from the date-0
equityholders’ trading losses.

Then, in case insider trading is prohibited, firm B issues only long-term
debt at date 0, just as described in Lemma 1; and in case insider trading is
allowed, firm B can do better by issuing equity only, as described in Lemma
4. That is, in the environment depicted by the above conditions, allowing
insider trading results in firm B using less debt.

Proof. The assertions follow directly from Lemmas 1 and 4. ||

Proposition 1 gives our main prediction about the connection between
insider trading regulation and corporate financing. When insider trading
is prohibited, a firm may resort to borrowing more in order to improve its
competitive status in the product market, which however may be costly be-
cause equityholders may indulge too much risk when choosing competitive
strategies. When insider trading is allowed, an all-equity firm can improve
its competitive status in the product market simply by committing to taking
advantage of the insider trading opportunity, and being all-equity financed,
there will be no distortion in the equityholders’ incentives in undertaking
risky strategies. Hence debt financing is less preferred when insider trading
is allowed.

Proposition 2 Suppose that the following conditions hold so that Lemmas
2 and 4 hold true at the same time:

h
H,h>1>C,§>p11, (26)
1.h
K>F,1—§[§+(1—e)h]>1—(1—e)h, (27)
1
2K<§+€, (28)
and
h hi e(l—e)hl. 1 1

-4 — S F>1-(1-eh P

=P +ia—ay > Ut it 3= )
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where e
a*:—l<1_ﬁ2)fﬁ<1’ (30)
2 2 2
with the exogenous parameter 3 being such that, when insider trading occurs
at date 2, a fraction B of the insider’s trading profit comes from the date-0
equityholders’ trading losses.

Then, in case insider trading is prohibited, firm B ceases to operate at
date 0; and in case insider trading is allowed, then firm B can do better by
1ssuing equity only, as described in Lemma 4. That is, in the environment
depicted by the above conditions, allowing insider trading results in firm B
producing more, and more importantly, a debt capacity arises in equilibrium
such that all feasible financing strategies must limit the use of debt.

Proof. The assertions follow directly from Lemmas 2 and 4. Only the last
assertion calls for a remark. Lemma 2 shows that when there is too much
short-term debt, firm B may be inefficiently liquidated at date 1 in state
g, and when there is too much long-term debt, firm B may adopt the new
technology at date 1 even in state b. Since K > F and K > 1— 3[4+ (1—¢)h],
neither of these financing strategies can satisfy both the public investors’ and
entrepreneur B’s date-0 individual rationality constraints. Hence for feasible
financing strategies, Dy and Dy must both be small enough. ||

Proposition 2 is consistent with the theory of Chen and Han (2006), where
insider trading is shown to allow a firm suffering from an adverse selection
problem to actually enjoy a higher firm value than its otherwise-identical
counterpart which is not faced with the adverse selection problem. Here, as
shown in Proposition 1, an all-equity firm can avoid the inefficiency associated
with the use of long-term debt, and if the state-b inefficiency caused by the
use of long-term debt is so severe that it makes such a financing strategy
unacceptable to the public investors at date 0, then the only hope that firm
B can raise the K dollars at date 0 and stay in business is to resort to equity
financing. However, when insider trading is prohibited, equity financing does
not help a weak firm enhance its competitive status in the product market,
and hence firm B must stay out of business as shown in Lemma 2. Things
differ when insider trading is allowed. In the latter case, relying mainly on
equity financing is indeed optimal for firm B. Essentially, allowing insider
trading raises the value of equity financing, thereby creating one financing
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strategy for the firm, which is acceptable to the public investors. Thus, when
insider trading is allowed, firm B can stay in business.

So far we have assumed that the date-1 cash flow is deterministic. Suppose
instead that in state g, the date-1 cash flow is F'+¢ > 2F. A similar reasoning

as the one presented in the proof of Lemma 1 leads to the next Proposition.

Proposition 3 Suppose that insider trading is prohibited. Suppose also that

h
H,h>1>c,§ > P11, (31)
1 h 1
5[1—§]+§F>K>K—5>F>1—(1—e)h, § > F, (32)
and |
2(K —9) < §+e. (33)

Then in one SPNE firm B issues no equity (i.e. a = 0); instead, it issues a
short-term debt that matures at date 1 with face value Dy = 6 and a long-term
debt that matures at date 2 with a face value of

2(K =6
p,= =0 (34)
D) +e€
and it adopts the new technology at date 1 if and only if the date-1 state is
g. Moreover, in equilibrium, at date 2 only firm B produces in state g and
only firm A produces in state b.

Proof. The proof runs similarly as that for Lemma 1. Here, the date-1
stochastic cash inflow allows firm B to do better than in Lemma 1. By
setting D1 = 0 > F', the firm stops producing in state b at date 2, which is
productively efficient. In state g, however, after repaying D; firm B still has
enough cash at date 1 to commit to the new technology, which forces firm A
to concede in output decision just as in Lemma 1. ||

Proposition 3 highlights the role of short-term debt in our paper. Al-

though long-term borrowing can be used to commit to an ex-post subopti-
mal reaction function, such a commitment may be too costly in certain states
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(e.g. state b in Lemma 1). When the date-1 cash flow is positively correlated
with the commitment value of the ex-post suboptimal (from the perspective
of the value of the firm) reaction function, a properly chosen short-term debt
can allow the long-term debt to have commitment value exactly in those
states where production is profitable. This gives rise to a structure of debt
maturity. Other things being equal, for example, the more volatile the date-
1 cash inflow (i.e. the larger § is), the more (respectively, the less) firm B
should rely on short-term (respectively, long-term) borrowing.

Note that Proposition 3 is not inconsistent with Proposition 1. When
insider trading is allowed, equity financing plus insider trading may perform
just as well as the debt-financing strategy described in Proposition 3. Hence,
the prediction is nonetheless that allowing insider trading may lead to less
use of debt in firms’ capital structures.

Although we have interpreted the problem of financial contracting as
one of choosing the optimal capital structure, it is easy to see that with a
moderate reformulation the problem can be re-interpreted as one of choosing
optimal managerial contract. What matters here is how to design a contract
for entrepreneur B, where the contract must induce entrepreneur B to adopt
an ex-post suboptimal (from the perspective of the value of the firm) reaction
function, which serves to force firm A’s concession in output choice.

3 Can Insider Trading Facilitate Strategic Al-
liance?

Our next task is to investigate whether allowing insider trading may alter
small firms’ incentives to form a strategic alliance against a large rival. To
this end, we shall consider an industry with three single-owner firms, labeled
as firm 1, firm 2, and firm 3, producing probably heterogeneous goods. Firm
owners are risk neutral. For constants d;, j = 1,2,3, let firm j’s inverse
demand be, in the relevant range,

3
pi=1->Y dug, (35)
h=1
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where ¢y, is firm h’s output choice. Firm 1’s unit cost is known to be ¢ > 0. To
simplify the analysis, assume that d; = 1 for all j = 1,2, 3. (Thus the firms
produce a homogeneous good.) Assume that firms 2 and 3 have unit costs
of production, ¢; and ¢3, which are identically and independently distributed
and are equally likely to take the values 0 and 2c.

Firms 2 and 3 can first decide whether to form a strategic alliance. A
strategic alliance is defined as a random money transfer €, which are equally
likely to take values e > 0 and —e, such that the two firms agree that given ¢,
and ¢z, firm 2 pays firm 3 goe and firm 3 pays firm 2 g3(—e¢), where (€, éo, ¢3)
are totally independent.®

As in Chen and Han (2006), we assume the following sequence of events.

o At date 0, all players first learn about whether there are insider trading
restrictions. We assume that either there are no restrictions at all, or
insider trading is completely prohibited.

e Firms 2 and 3 decide whether to form a strategic alliance, and their
decision is public information.

e Then Firm 1 chooses g;, and upon seeing ¢, firms 2 and 3 choose ¢
and ¢3 simultaneously.

e Then owner of firm j privately sees the realization of ¢;, j = 2, 3.

e Then the stock market opens, and the three firms’ shares are traded
under the quote-driven mechanism described in Section 2. We shall al-
ter slightly the formulation of liquidity traders. Assume for simplicity
that for j = 2, 3, there is exactly one public investor interested in trad-
ing firm j’s stock. With probability a, this public investor is a liquidity
trader, who is equally likely to buy or sell 1 share (we assume for sim-
plicity that the trade size is exogenously given); with probability 1 —a,
the public investor is a speculator (referred to as the speculative public
investor), who is considering whether to spend a cost k£ > 0 to study
a piece of information. As in Black (1986), we shall assume that the
speculative public investor mistakenly regards a noise as information:

In practice, a consumer’s purchasing from a member firm in the alliance may get
coupons or discounts for his future consumption at another member firm, and those
coupons or discounts may either raise or reduce that second member firm’s revenue. For
example, car rental at Hertz may allow the client to raise his flight mileage at some airlines
company.
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he believes that by spending &k he can see the realization of €, but what
he sees is really something else independent of €, ¢ and ¢3, which, like
€, is equally likely to take the values e and —e. We shall refer to the
speculative public investor as a noise trader if and only if he spends k.
Once again, the public investor’s order and the firm-owners’ orders to
a given security will compete each other, and exactly one order will be
selected to trade with the market makers.

e The stock market closes, and the three firms’ production costs and
profits are realized.

Our first step is to characterize the trading gain for the owners of firms
2 and 3.

Lemma 5 Suppose that insider trading is allowed. There exists a positive
constant k* such that the speculative public investor becomes a noise trader if
and only if firms 2 and 3 form a strategic alliance and k < k*. For j = 2,3,
given q;, the owner of firm j enjoys the trading gain G if firms 2 and 3 form
a strategic alliance and k < k*, and he enjoys the trading gain g; if they do
not form a strategic alliance, where

Gy =4, (36)
2
and acq;
9= (37)

Proof. The presence of the positive constant k* is obvious: if firms 2 and
3 form a strategic alliance, then according to what the speculative public
investor believes, he can expect to make a positive speculative profit, which
defines k*. (The close-form expression of k* is irrelevant to our subsequent
analysis, but it is available from the author upon request.) In case firms 2
and 3 choose not to form the strategic alliance, then e does not enter into
the two firms’ equity value, and hence it is optimal for the speculative public
investor not to spend k.

Now if the two firms do form a strategic alliance, then the public investor
will always be active, buying and selling one share with probability % respec-
tively; and if the two firms choose not to form the strategic alliance, then
the public investor will be active if and only if he is a liquidity trader, who
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will buy and sell 1 share with probability 5. The assertions now follow; see
the proof of Lemma 3 for details. ||

Lemma 5 explains why allowing insider trading may encourage firms 2
and 3 to form a strategic alliance. Note that when insider trading is prohib-
ited, forming the strategic alliance does not change the two firms’ reaction
functions in the product market, since the two firm owners are risk neutral
by assumption, and € has zero mean. When insider trading is allowed, but
a = 1 (that is, the public investor trades for liquidity but not speculative
reasons), again the two firms have no incentive to form the strategic alliance.
The reason is that the two firm owners receive private information about
their own unit costs, but not about €, before the stock market opens. For
insider trading to encourage the formation of a strategic alliance, the pres-
ence of noise traders is crucial in our theory. When the two firms decide to
form a strategic alliance, a speculative public investor is encouraged to spend
on information acquisition, which raises the level of noise trade facing the
firm owners, and their trading gains as well. Moreover, the following Propo-
sition will show that the increased amount of the firm owners’ trading gains
is linearly increasing in the firms’ (common) output level. Hence forming a
strategic alliance not only enhances the firm owners’ trading profits, but it
also forces firm 1 to concede in output choice.

Proposition 4 If insider trading is prohibited, then in equilibrium each firm
chooses output level %, and obtains an expected profit %. If insider
trading is allowed, then in equilibrium firms 2 and 3 choose to form the
strategic alliance, and then engage in insider trading in their own equity.

The equilitbrium output levels are

1 c 1

Q1=Z—§7 Q2IQ3=1 (38>

That is, allowing insider trading results in higher g and q3 and a lower q;.

Proof. When insider trading is prohibited, firms 2 and 3 obviously cannot
benefit from forming the strategic alliance; see the remark before the current
Proposition. Being risk neutral, each firm j given its rival firms’ output
choices ¢; and gy, seeks to

max(l —¢; — q; — qx — €)g;- (39)

a5
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The unique Nash equilibrium is such that

1—c¢

N=@=06=—"F" (40)

When insider trading is allowed, firms 2 and 3’s (common) payoff function
becomes

ac
man(l — i~ 45— a — ¢+ )4, (41)
J
if they choose not to form the strategic alliance, and their (common) payoff
function becomes

C
man(l — 0= 4~ et ) (42)
J

if they choose to form the strategic alliance. Thus the two firms will form the
strategic alliance in equilibrium. The equilibrium output choices (g1, g2, g3)
now must solve the following system of equations:

G = 717(12;%76
" e )
q3 = 5
which gives
%Zi—g, %Z%Zi- (44)

This completes the proof. ||

As we mentioned above, firms 2 and 3’s incentives to form a strategic
alliance crucially depend on the presence of noise traders, of which the likeli-
hood depends on the cost of information acquisition, &k, and the configuration
of public investors, denoted by a. When k and a are both large, a small trans-
action cost associated with the formation of the strategic alliance is enough
to discourage the two firms from carrying out the cooperation. On the other
hand, when k£ and a are both small, the gain from stock trading and the gain
from committing to shifting upward the reaction function in the product
market are both large, making the formation of a strategic alliance sensible
so long as it is not too costly to do so.

Thus far the analysis gives an impression that the presence of noise traders
is a necessity for insider trading to facilitate the formation of strategic al-
liance. The next proposition shows that the presence of potential hedging
demand may work also.
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Proposition 5 Maintain all assumptions as in Proposition 4 except that
with probability 1 — a the public investor is a risk averse hedger (instead of
a speculator), whose random endowment is highly correlated with €, with the
coefficient of correlation being equally likely to be p > 0 and 1 — p. (The
hedger privately learns about the sign of the coefficient of correlation before
stock trading.) If the hedger is sufficiently risk averse, his endowment is
sufficiently risky, and p is sufficiently large,” the assertions in Proposition
4 hold. That is, allowing insider trading encourages firms 2 and 3 to form
a strategic alliance, which results in firm 1 producing less and the rest two
firms producing more.

Proof.  Suppose that the coefficient of correlation between the hedger’s
endowment and € is p. Since the endowment risk is large, the hedger’s optimal
trading strategy is to buy 1 share of firm 2’s stock and sell 1 share of firm
3’s stock. On the other hand, if that coefficient of correlation is —p, then
the hedger should optimally sell 1 share of firm 2’s stock and buy 1 share of
firm 3’s stock. Before stock trading, the hedger is then expected to buy and
sell 1 share of each of the two stocks with equal probabilities. This implies
that for j = 2,3, the gain from stock trading for the owner of firm j is G;
if firms 2 and 3 have formed the strategic alliance, and it becomes g; if the
opposite happened. Hence the same reasoning as in the proof for Proposition
4 implies the above assertions. ||

We have assumed that (e, éo, ¢3) are totally independent and there are
no outside rational speculators who can become informed about those three
random variables at a cost. Without these assumptions allowing insider
trading need not facilitate the formation of strategic alliance. The reasons
are as follows.

e Suppose that the above three random variables are correlated, and
that firm owners’ information about their unit costs of production are
noisy. In this case, introducing e into the profits of firms 2 and 3 may
encourage the two firm owners to trade both firms’ stocks, thereby
reducing the gain from insider trading per unit of output. (This may
happen because there will be more than 1 insider tading each stock,
and competition between insiders tends to reduce the trading gain.)

TAn example is that the hedger has a mean-variance utility function E[w] — dvar[w],
where w is his terminal wealth, and § > 0 measures his aversion toward risk.
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e Next, maintain all previous assumptions but imagine that a financial
analyst is able to spend a cost h to learn about the realization of e.
If the analyst decides to spend h and become informed about ¢, then
it can be optimal for him to trade both firm 2’s and firm 3’s stocks.
When this happen, there will be two insiders trading firm j’s stock,
j = 1,2, with the two insiders possessing heterogeneous information.
Again, strategic alliance may attract noise traders (as in Proposition
4) or hedgers (as in Proposition 5), but now the competition from the
second insider may reduce the firm owner’s trading gain more than the
benefit brought about by the noise traders or the hedgers. In such an
event, allowing insider trading does not encourage firms 2 and 3 to form
the strategic alliance.

4 Concluding Remarks

This paper has conducted an exploratory study regarding how insider trad-
ing regulation may affect product market competition, corporate financing
decisions, the structure of debt maturity, and small firms incentives to form
a strategic alliance.

We considered imperfectly competitive firms that engage in either Cournot
or Stackelberg competition with at least one firm faced with an uncertainty
in the marginal cost of production. We showed that, as in Brander and Lewis
(1986), debt may be used to commit to a high-output reaction function in the
product market when insider trading is prohibited, which however may cause
productive inefficiency in certain states of nature. When insider trading is
allowed, an all-equity firm faced with unit cost uncertainty can naturally
commit to a high-output reaction function in the product market without
incurring the agency costs associated with the use of debt. Hence insider
trading restrictions may lead to excessive use of debt by firms faced with
cost uncertainty.

We also demonstrated the relationship between insider trading regulation
and viability of competitive firms. We showed that allowing insider trading
may resurrect some firms which, because of the huge agency costs associated
with debt, can only use equity financing. Allowing insider trading implies a
commitment value of equity financing, and hence may make a negative NPV
project become one with positive NPV.
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We also identified conditions under which allowing insider trading may
facilitate the formation of strategic alliance. It has been shown that if forming
the alliance creates a new profit component that is independent of the original
firm profit, and if this profit component cannot be privately observed before
stock trading, then allowing insider trading does encourage small firms to
form a strategic alliance. When those conditions fail, allowing insider trading
may discourage the formation of strategic alliance.

This research has exhibited several limitations. Among the limitations,
we have disregarded the possibility of information acquisition by outside
speculators, and hence our theory cannot distinguish inside speculators and
outside speculators, nor can we capture the latter’s impact on informational
efficiency, as was the focus of Fishman and Hagerty (1992) and Khanna,
Slezak, and Bradley (1994). Our analysis cannot address issues concern-
ing consumer welfare. Even with the simplifying assumption of quasi-linear
preferences the welfare implications of our analysis remain ambiguous. These
problems define the directions in which the current research can be further
extended and improved upon.
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